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Section  V 


CORE  MAPS  FOR  OVERLAYS  (9,0),  (10,0),  (14,0),  (15,0), 
(16,0),  (17,0),  AND  (18,0) 


Core  maps  for  wing  and  empennage  module  overlays  other  than  overlay 
(8,0)  are  found  in  this  section.  A complete  list  of  all  core  maps  presented 
in  Sections  III  and  V are  summarized  in  Table  155  along  with  pertinent  array 
specifications  and  core  map  table  reference  numbers.  Tables  156  through  237 
include  core  maps  for  overlays  (9,0),  (10,0),  (14,0),  (15,0),  (16,0),  (17,0), 
and  (18,0). 
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18 
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4652 

197 

ACVMT 

18 

660 

CT(1321) 

8441 

198 

AFD 

8 
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T(411) 

411 

28 

CCDLI 

15,16,17 

150 

CD(501) 

4621 

186 

CCI 

14 

300 

CD (1651) 

5771 

171 

CCL 

14 

300 

CD (51) 

4171 

171 

CCT 

14 

300 

CD(351) 

4471 

171 

CCW 

14,15,16,17 

50 

CD(1) 

170 

CD(l-400) 

18 

2000 

- 

217 

CFL1I 

15,17 

150 

CD(951) 

187 

CFL2I 

15,17 

150 

CD(1101) 

187 

CI0Y 

14,15,16 

150 

T (501) 

175 

CI0Y 

17 

150 

CD(1401) 

175 

CKD  (LETEI) 

14 

50 

CD(1951) 

173 

CKD 

15 

50 

CD(1951) 

188 

CLEI 

14,17 

150 

CD(651) 

4771 

174 

CMII 

15,16,17 

150 

CD(1251) 

5371 

185 

CNT 

18 

91 

T(1541) 

1541 

CTBI 

17 

150 

CD(351) 

4471 

194 

CTBW 

9,17,18 

150 

T (1541) 

1541 

193 

CTEI 

14,17 

150 

CD(801) 

4921 

174 

D 

All 

2060 

- 

8 

D (array  references) 

All 

2060 

- 

11 

D (variable  reference  list) 

All 

2060 

- 

12 

D (input  data  adjustment) 

8 

2060 

- 

2061 

42 

DAF 

8 

500 

T (1401) 

25 

DAILK 

14 

30 

D(1765) 

3825 

164 

DC 

All 

100 

D(1401) 

3461 

10 

DC  (array  references) 

All 

100 

D(1401) 

3461 

14 

DDFS 

18 

220 

CD (661) 

4781 

221 

DDIS 

18 

220 

CD(441) 

4561 

220 

DDLC 

18 

220 

CD(221) 

4341 

219 

DDRS 

18 

220 

CD(881) 

221 

DDSTR 

18 

330 

CT(1321) 

8441 

222 

DDUC 

18 

220 

CD(1) 

4121 

219 

Dl-LPK 

14 

20 

D(1745) 

3805 

163 

TABLE  155.  CROSS-REFERENCE  LIST  FOR  ARRAY  CORE  MAPS  (CONT) 


Array  Name 

Overlay 

Size 

Core  Location 

Table 

Ref. 

FORTRAN 

Ref. 

Blank 

Comnon 

DFSP 

14 

25 

D(1795) 

3855 

165 

DLE 

8 

23 

D(1985) 

4045 

22 

DLE 

14 

30 

D(1205) 

4265 

156 

DLEDK 

14 

50 

D(1530) 

3590 

159 

DLED1 

14 

30 

D(1500) 

3560 

158 

DSPDK 

14 

15 

D(1730) 

3790 

162 

DSPL0 

10,18 

7 

D(58) 

2118 

223 

DTC 

8 

22 

D(2031) 

4091 

24 

DTE 

8 

23 

D (2008) 

4068 

23 

DTE 

14 

45 

D(1235) 

3295 

157 

DTED1 

14 

30 

D(1580) 

3640 

160 

DTED2 

14 

120 

D(1610) 

3670 

161 

EL 

18 

15 

T(1300) 

1300 

205 

HNQ 

18 

100 

TW(601) 

6821 

200 

HNQC 

18 

24 

TW(787) 

7007 

201 

ENX 

18 

60 

TW(701) 

6921 

204 

I DAT 

17 

60 

/FDATT/ 

-- 

5 

I EL 

18 

165 

TW(1) 

6221 

206 

IP 

All 

80 

/1PRINT/ 

-- 

' 7 

ND 

All 

100 

- 

6121 

9 

ND  (array  references) 

All 

100 

- 

6121 

13 

PT 

9,18 

100 

T(901) 

901 

234 

S 

9,18 

200 

T (1001) 

1001 

235 

SPAL 

8 

50 

T(1001) 

1001 

21 

SPB 

18 

33 

T (1232) 

1232 

207 

SPN 

18 

33 

T(1265) 

1265 

208 

STRESS 

18 

1320 

CT(1) 

7121 

203 

STRING 

18 

220 

T(1676) 

1676 

213 

T (1  - 200) 

All 

2060 

- 

1 

34 

T (201  - 900) 

9,10,17,18 

2060 

- 

1 

190 

T ((201  - 900)  references) 

9,10,17,18 

2060 

- 

1 

191 

TA 

18 

40 

CD(401) 

4521 

216 

TAF 

8 

350 

T(431) 

431 

29 

TCS 

14 

250 

CD(1401) 

5521 

172 

TD 

8 

600 

CD(1101) 

5221 

40 

TDC,  metallic  analysis 

9,10 

200 

T(1341) 

1341 

224 

TDC,  advanced  composite  analysis 

18 

200 

T(1341) 

1341 

218 
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TABU-  155.  CROSS-REFERENCE  LIST  FOR  ARRAY  CORE  MAPS  (GONT) 


Array  Name 

Overlay 

Size 

Core  Location 

Table 

Ref. 

FORTRAN 

Ref. 

Blank 

Common 

TK 

14 

150 

CD(1251) 

5371 

183 

TEIGJ 

18 

4 

TW(783) 

7003 

199 

TF 

18 

40 

T (2021) 

2021 

209 

TFRDK 

8,14 

60 

T (1986) 

1986 

37 

TG 

14,15,16,17 

300 

1001 

166 

TGA 

14,15,16,17 

135 

T (1851) 

1851 

167 

TGJ 

8,16. 

200 

T (1761) 

1761 

36 

TGR  OETEI) 

14 

100 

T (1751) 

1751 

181 

TGR  (LENT) 

14 

100 

T(1751) 

1751 

176 

TGR  (TEOT,  TEWTI) 

14 

100 

T(1751) 

1751 

180 

tled 

14 

25 

TGR(Sl) 

1801 

176 

T0 

9,10 

40 

T(920) 

920 

237 

Til  (tbwdq 

8 

16 

T(1301) 

1301 

50 

TS 

8 

600 

CD  (1) 

4121 

41 

TSC 

9,10,18 

420 

T(1541) 

1541 

225 

TSEC 

9,10,18 

300 

CD(1501) 

5621 

226 

TSF 

18 

60 

CD(441) 

4561 

215 

TSS  (SFSCH,  TSOI) 

10 

100 

T(1961) 

1961 

227 

TSS  (STRIB) 

10 

100 

T(1961) 

1961 

228 

TSS  (STWEB) 

10 

100 

T(1961) 

1961 

229 

TSS  (TB0PT,  ATB0PT) 

9,18 

100 

T(1961) 

1961 

236 

TST  (LETEI) 

14 

50 

T(1701) 

1701 

182 

TST  (LEWT) 

14 

50 

T(1701) 

1701 

177 

TST  (TEWTI , TEDEV) 

14 

50 

T(1701) 

1701 

179 

TST  fWLETE) 

14 

50 

T(1701) 

1701 

184 

TT  (GE0MW) 

8 

20 

T(1317) 

1317 

45 

TT  (TBWDC,  AB0XC) 

8 

20 

T(1317) 

1317 

51 

TTED 

14 

40 

TGR(51) 

1801 

178 

TVE 

16 

100 

T(1961) 

1961 

192 

TVMr 

15,16 

250 

CD (51) 

4171 

189 

TVS 

8 

400 

CD  (601) 

4721 

35 

TWG 

14,15,16,17 

400 

T(1301) 

1301 

169 

TOT  (1  - 330) 

9,10,18 

400 

CD(1101) 

5221 

230 

TWT  (CSECW) 

9,18 

400 

CD(1101) 

5221 

232 

TOT  (DLPVT) 

9,18 

400 

CD(1101) 

5221 

233 

TOT  TOTP1N) 

10,18 

400 

CD(1101) 

5221 

231 

TX 

18 

160 

CD(1) 

4121 

211 

TXS 

18 

100 

CD (161) 

4281 

212 

111 
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TABLE  155.  CROSS-REFERENCE  LIST  FOR  ARRAY  CORE  MAPS  (CONCL) 


Array  Name 

Overlay 

Size 

Core  Location 

Table 

Ref. 

FORTRAN 

Ref. 

Blank 

Cannon 

TXY 

8,14 

500 

T (SOI) 

801 

30 

V 

18 

660 

CD(1321) 

8441 

198 

W(WEIQU) 

18 

30 

(WEIGH1) 

-- 

210 

W (WE  1 012) 

18 

35 

(WEI012) 

-- 

214 

WCG 

17 

126 

TW(701) 

6921 

195 

IV1) 

8 

200 

T(l) 

1 

20 

XMISC 

All 

100 

/MIST/ 

-- 

6 

YC 

8 

150 

T(201) 

201 

38 

YC 

14,15,17 

150 

T(201) 

201 

168 

YLE 

8 

109 

TXY (179) 

979 

32 

YTB 

8 

124 

TXY (55) 

855 

31 

YTC 

8,14,15,17 

60 

T(3S1) 

351 

39 

YTE 

8 

109 

TXY (288) 

1088 

33 
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TABLE  156.  DLE  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  FIXED 
LEADING  EDGE  STRUCTURES 


General  information  for  array  DLE: 

Blank  cannon  reference  location  ■ D(1205) 

Array  size  * 30  cells 

Array  used  by  subroutine  LEWT  for  estimation  of  fixed  leading 
edge  weights  and  mass  distributions 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  1-10  contain  variable  data  for  wing  analysis, 
D(289)  = 0.0. 

1 

1205 

0.0 

CW/S)lk,  input  unit  weight  to  be  used  in 
lieu  of  calculated  values,  if  specified. 

If  0.0,  computed  values  are  used,  lb/sq  ft. 

2 

1206 

1.0 

K^,  weight  factor,  applied  to  both  calcu- 
lated and  input  unit  weight. 

3 

1207 

8.0 

Awt,  chordwise  taper  ratio  of  weight 
distribution  surface,  zpS/zy:. 

4 

1208 

1.5 

Kj,  weight  equation  coefficient 

5 

1209 

0.00077 

Ci,  weight  equation  coefficient 

6 

1210 

0.80 

C2,  weight  equation  coefficient 

7 

1211 

0.830 

C3,  weight  equation  coefficient 

8 

1212 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

9 

1213 

0.25 

C4,  equation  coefficient  for  (t/c)  effects 

10 

1214 

0.10 

(t/c) ref,  reference  (t/c)  for  (t/c)  effects 

Locations  11-20  contain  variable  data  for  horizontal  tail  analysis, 
D(289)  - -1.0. 

i 

11 

mm 

0.0 

(W/S)le,  same  as  DLE(l) 

12 

BH  i 

1.0 

same  as  DLE  (2) 

13 

EH 

8.0 

Xwt>  same  as  DLE (3) 

14 

n i 

1.75 

Ki,  same  as  DLE (4) 

15 

EH  ^ 

0.00040 

Ci,  same  as  DLE (5) 

16 

fa  { 

0.80 

C2,  same  as  DLE (6) 

17 

BH  } 

0.540 

C3,  same  as  DLE (7) 

18 

1222 

0.10 

K2,  same  as  DLE (8) 

19 

1223 

0.25 

C4,  same  as  DLE (9) 

20 

1224 

0.10 

(t/c)  ref,  same  as  DLE (10) 

774 


TABU;  156.  DLE  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  FIXED 
LEADING  EDGE  STRUCTURES  (CONCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  21-30  contain  variable  data  for  vertical  tail  analysis, 
D(289)  - +N. 

21 

0.0 

(W/S)le,  same  as  DLE(l) 

22 

1.0 

, same  as  DLE (2) 

23 

1227 

8.0 

Xwt»  same  as  DLE  (3) 

24 

1228 

1.50 

Ki,  same  as  DLE (4) 

25 

1229 

0.00040 

Ci,  same  as  DLE (5) 

26 

1230 

0.80 

C2,  same  as  DLE (6) 

27 

1231 

0.540 

C3,  same  as  DLE (7) 

28 

1232 

1233 

0.10 

K2,  same  as  DLE (8) 

. 29 

0.25 

C4,  same  as  DLE (9) 

30 

1234 

0.10 

(t/c)  ref,  same  as  DLE(10) 

TABLE  157.  DTE  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  FIXED 
TRAILING  EDGE  STRUCTURES 


General  information  for  array  DTE: 

Blank  common  reference  location  - D(1235) 

Array  size  ■ 45  cells 

Array  used  by  subroutine  TEHTT  for  estimation  of  fixed  trailing 
edge  weights  and  mass  distribution. 

Array 

D Array 
Ref 

Default 

Location 

Location 

Value 

Description 

Location  1-15  contain  variable  data  for  wing  analysis, 
D(289)  « 0.0. 

1 

1235 

0.0 

(W/S)te*  input  unit  weight  to  be  used  in 
lieu  of  calculated  values,  if  specified. 

If  0.0,  computed  values  are  used,  lb/sq  ft. 

2 

1236 

1.0 

K^,  weight  factor,  applied  to  both  calcu- 
lated and  input  unit  weight. 

3 

1237 

0.01 

, chordwise  taper  ratio  of  weight 
distribution  surface,  zte/zrs. 

4 

1238 

1.0 

Ki,  weight  equation  coefficient 

5 

1239 

0.35 

Ci,  weight  equation  coefficient 

6 

1240 

0.0165 

C2,  weight  equation  coefficient 

7 

1241 

1.45 

C3,  weight  equation  coefficient 

8 

1242 

1.00 

C4,  Q correction  factor  equation  coefficient 

9 

1243 

0.70 

C5,  Q correction  factor  equation  coefficient 

10 

1244 

950.0 

Cg,  Qo,  reference  Q for  correction  factor 
equation,  psf 

11 

1245 

1.0 

C7,  Q correction  factor  equation  coefficient 

12 

1246 

0.0 

Not  used 

13 

1247 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

14 

1248 

0.25 

C8,  equation  coefficient  for  (t/c)  effects 

15 

1249 

0.10 

(t/c) ref*  reference  (t/c)  for  (t/c)  effects 

i 

Locations  16-30  contain  variable  data  for  horizontal  tail  analysis, 
D(289)  - -1.0. 

16 

0.0 

(W/S)te>  same  as  DTE(l) 

17 

1.0 

, same  as  DTE  (2) 

18 

0.01 

Awt>  same  as  DTE (3) 

19 



Bsl 

1.0 

Ki,  same  as  DTE (4) 
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TABLE  157.  DTE  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  FIXED 
TRAILING  EDGE  STRUCTURES  (CQNCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

20 

1254 

0.35 

C^,  same  as  DTE (5) 

21 

1255 

0.0145 

C2,  same  as  DTE (6) 

22 

1256 

1.35 

C3,  same  as  DTE (7) 

23 

1257 

0.75 

C4,  same  as  DTE(8) 

24 

1258 

0.70 

C5,  same  as  DTE (9) 

25 

1259 

950.0 

C6,  same  as  DTE (10) 

26 

1260 

1.0 

C7,  same  as  DTE(ll) 

27 

1261 

0.0 

Not  used 

28 

1262 

0.10 

K2,  same  as  DTE (13) 

29 

1263 

0.25 

C8,  same  as  DTE(14) 

30 

1264 

0.10 

(t/c)ref,  same  as  DTE(15) 

n 

31 

1265 

0.0 

(W/S)te>  same  as  DTE(l) 

32 

1266 

1.0 

K vft*  same  as  DTE  (2) 

33 

1267 

0.01 

*.yrt»  same  as  DTE  (3) 

34 

1268 

1.0 

Ki,  same  as  DTE  (4) 

35 

1269 

0.35 

Ci,  same  as  DTE (5) 

36 

1270 

0.0145 

C2,  same  as  DTE (6) 

37 

1271 

1.35 

C3,  same  as  DTE (7) 

38 

1272 

0.75 

C4,  same  as  DTE (8) 

39 

1273 

0.70 

C5,  same  as  DTE (9) 

40 

1274 

950.0 

Qj,  same  as  DTE(10) 

41 

1275 

1.0 

C7,  same  as  DTE(ll) 

42 

1276 

0.0 

Not  used 

43 

1277 

0.10 

K2,  same  as  DTE (13) 

44 

1278 

0.25 

Cg,  same  as  DTE(14) 

45 

1279 

0.10 

(t/c) ref » same  as  DTE (15) 

( 


1 
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I 
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lAJilJ.  1 1<8.  ULLUi  ARKAY,  VARIABLE  DATA  SUUAKKAY  10K 
LEADING  EDGE  CONTROL  SURFACES 


General  information  for  trray  DLED1: 

Blank  coranon  reference  location  * D(1500) 

Array  size  ■ 30  cells 

Array  used  by  subroutine  LEWT  for  estimation  of  leading  edge 
control  surface  weights  and  mass  distributions.  Array  contains 
three  10-cell  data  sets,  each  to  be  used  to  describe  separate 
leading  edge  devices. 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  1-10  contain  variable  data  for  leading  edge  device  1. 

1 

j 

1500 

0.0 

IUi,  type -of -device  code  for  leading  edge 
device  1. 

0.0  = No  device,  locations  2-9  not 
processed 

1.0  * Slat 

2.0  - Kruger  flap 

3.0  - Droop  nose 

2 

1501 

0.0 

Number  of  panel  segments,  1,  2,  or  3. 

3 

1502 

0.0 

Yjb,  spanwise  location  for  inboard  edge  of 
device  (program  assumes  device  edges  to 
be  parallel  to  vehicle  centerline). 

Input  value  options: 

0.XX  * fraction  of  semispan 
X.XX  ■ buttock  plane,  in. 

4 

1503 

0.0 

Y0b,  spanwise  location  for  outboard  edge  of 
device.  Same  as  Y1B, 

5 

1504 

0.0 

CTE  IB»  chordwise  location  of  device 
trailing  edge  at  inboard  station. 

Input  value  options: 

0.XX  * fraction  of  local  trapezoidal 
chord,  forward  (-)  or  aft  (+) 
of  local  trapezoidal  leading  edge. 
X.XX  * distance  forward  (-)  or  aft  (+) 
of  local  trapezoidal  leading 
edge,  in. 

778 


. ....  . g.i:,-  — — | ■'  >'  1 1-  »L  ■ 1 v.  *ri»  "»w «w»!|»i»a.>ijwi,-|i‘-"W» 

| 


TABU;  158.  DLliDl  ARRAY,  VARIABLE  DATA  SUUARRAY  FOR 
LEADING  EDGE  CONTROL  SURFACES  (CONT) 


Array 

Location 

D Array 
Ref 

Location 

— 

Default 

Value 

Description 

6 

1505 

0.0 

Cte  0b,  chordwise  location  of  device 
trailing  edge  at  the  outboard  station. 
Same  as  OfE  IB- 

7 

1506 

0.0 

ACfixed  IB»  chordwise  location  of  fixed 
structure  leading  edge  at  inboard  station. 
This  point  and  outboard  point,  ACfixed  0B, 
defines  aft  control  line  for  determination 
of  fixed  structures  to  be  deleted;  all 
fixed  structures  forward  of  this  line 
between  Yjb  and  Y0b  are  deleted.  Input 
value  options: 

O.XX  ■ fraction  of  local  trapezoidal 

chord,  forward  (-)  or  aft  (+)  of 
local  trapezoidal  leading  edge. 

X.XX  * distance  forward  (-)  or  aft  (+) 
of  local  trapedoidal  leading 
edge,  in. 

NOTE:  In  slats,  specify  location  of 
understructure  leading  edge. 

For  Kruger  flaps,  specify  0.0. 

For  droop  nose,  specify  hinge 
point  location. 

8 

1507 

ACfixed  0B>  chordwise  location  of  fixed 
structure  leading  edge  at  outboard 
station.  Same  as  ACfixed  IB* 

9 

1508 

0.0 

(W/S)i,  input  unit  weight  for  device  to  be 
used  in  lieu  of  calculated  values. 

Input  options: 

0.0  * use  program  calculated  values 
X.XX  * use  input  values  (all  data  in 
locations  1-8  and  10  are 
required),  lb/sq  ft 

10 

1509 

0.0 

Kwt,  weight  factor  for  estimated  weight 
of  device,  applied  to  both  calculated 
and  input  unit  weight. 

779 


TABU-  158.  DLED1  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR 
LEADING  EDGE  CONTROL  SURFACES  (CONCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  11-20  contain  variable  data  for  leading  edge  device  2. 

11 

1510 

ID2,  same  as  DLEDl(l).  Same  device  type 
may  be  specified. 

12 

0.0 

Number  of  panels,  device  2 

13 

0.0 

Yjb,  same  as  DLED1(3) 

14 

0.0 

Y0g,  same  as  DLED1(4) 

15 

1514 

0.0 

Cte  IB*  same  as  DLED1(5) 

16 

1515 

0.0 

Cte  0B.  same  as  DLED1(6) 

17 

1516 

0.0 

dCfixed  IB,  same  as  DLED1(7) 

18 

1517 

0.0 

dCfixed  0B,  same  as  DLED1(8) 

19 

1518 

0.0 

(W/S)2»  rams  as  DLED1(9) 

20 

1519 

0.0 

K^t,  same  as  DLEDl(lO) 

Locations  21-30  contain  variable  data  for  leading  edge  device  3. 

21 

0.0 

ID3,  same  as  DLEDl(l) 

22 

0.0 

Number  of  panels,  device  3 

23 

0.0 

Yjg,  same  as  DLED1(3) 

24 

0.0 

Y0g,  same  as  DLED1(4) 

25 

1524 

0.0 

CjE  IB,  same  as  DLED1(5) 

26 

1525 

0.0 

Cje  0B  same  as  DLED1(6) 

27 

1526 

0.0 

ACfixed  IB,  same  as  DLED1(7) 

28 

1527 

0.0 

ACfixed  0B,  same  as  DLED1(8) 

29 

1528 

0.0 

(W/S)  3 , same  as  DLED1(9) 

30 

1529 

0.0 

K^t,  same  as  DLEDl(lO) 

780 


w 


t 


TABLE  159.  DLEDK 


DATA 


^gARMY^LEADING  EDGE 


General  information  for  array  DLEDK: 

Blank  conmon  reference  location  ■ D(1530) 

Array  size  - 50  cells 

Array  contains  equation  and  design  constants  for  estimation  of 
leading  edge  control  surface  weights  and  mass  distributions. 

Array 

D Array 
Ref 

Default 

Location 

Location 

Value 

Description 

Locations  1-15  contain  data  for  analysis  of  leading  edge  slats. 

1 

1530 

1.0 

Kale,  weight  factor  to  be  applied  to 
calculated  fixed  leading  edge  weights 
that  are  deleted  (replaced  by  slat 
structure  weights) . 

2 

1531 

0.145 

A slat  wt»  chordwise  taper  ratio  of  slat 
weight  distribution  surface,  zte/zlE* 

3 

1532 

1.0 

Ki,  slat  weight  equation  coefficient 

4 

1533 

0.551 

Ci,  slat  weight  equation  coefficient 

5 

1534 

0.32 

C£,  slat  weight  equation  coefficient 

6 

1535 

1.0 

C3,  slat  weight  equation  coefficient 

7 

1536 

0.80 

C4,  slat  weight  equation  coefficient 

8 

1537 

0.25 

C5,  slat  weight  equation  coefficient 

9 

1538 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

10 

1539 

0.25 

Q),  equation  coefficient  for  (t/c)  effects 

11 

1540 

0.10 

(t/c) ref » reference  (t/c)  for  (t/c)  effects 

12 

1541 

0.01 

K3,  weight  factor  for  volume  effects 

13 

1542 

1.0 

K4,  weight  coefficient  for  actuator  effects 

14 

1543 

0.125 

C9,  equation  coefficient  for  actuator  effects 

15 

1544 

1.0 

Nacti  number  of  actuators  per  panel. 

Locations  16-30  contain  data  for  analysis  of  leading  edge  Kruger 
flaps . 

16 

1545 

1.0 

same  as  DLEDK (1) 

17 

1546 

1.50 

* Kruger  wt>  ssine  es  DLEDK  ( 2 ) 

18 

1547 

1.0 

Ki,  same  as  DLEDK (3) 

19 

1548 

0.413 

Ci,  same  as  DLEDK(4) 

20 

1549 

0.32 

C2,  same  as  D1£DK(5) 

21 

1550 

0.667 

C3,  same  as  DLEDK (6) 

22 

1551 

0.80 

C4,  same  as  DLEDK(7) 
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TABLE  159.  DLEDK  ARRAY,  VARIABLE  DATA  SUBARRAY,  LEADING  EDGE 
CONTROL  SURFACE  ANALYSIS  CONSTANTS  (OONCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Descript 

23 

1552 

0.25 

C5,  same  as  DLEDK (8) 

24 

1553 

0.10 

K2,  same  as  DLEDK (9) 

25 

1554 

0.25 

C6,  same  as  DLEDK(IO) 

26 

1555 

0.10 

(t/c)ref,  same  as  DLEDK(ll) 

27 

1556 

0.01 

K3,  same  as  DLEDK(12) 

28 

1557 

0.75 

K4,  same  as  DLEDK(13) 

29 

1558 

0.125 

C; ; same  as  DLEDK (14) 

30 

1559 

1.0 

Nact.»  same  as  DLEDK  (15) 

Locations  31-46 

contain  data  for  analysis  of  leading  ige  droop  nose 

device.  Locations  47-50  are  not  used. 

31 

1560 

1.0 

K/tt  f , same  as  DLEDK  (1) 

32 

1561 

9.0 

\iroop  nose  wt , same  as  DLEDK ( . 

33 

1562 

1.725 

Ki,  same  as  DLEDK (3) 

34 

1563 

0.00077 

Ci,  same  as  DLEDK(4) 

35 

1564 

0.80 

C2,  same  as  DLEDK(5) 

36 

1565 

0.330 

C3,  same  as  DLEDK (6) 

37 

1566 

0.80 

C4,  same  as  DLEDK (7) 

38 

1567 

0.25 

C5,  same  as  DLEDK(8) 

39 

1568 

0.10 

K2,  same  as  DLEDK (9) 

40 

1569 

0.25 

C6,  same  as  DLEDK(IO) 

41 

1570 

0.10 

(t/c)ref,  same  as  DLEDK(ll) 

42 

1571 

0.01 

K3,  same  as  DLEDK(12) 

43 

1572 

0.50 

K4,  same  as  DLEDK (13) 

44 

1573 

0.125 

C7,  same  as  DLEDK (14) 

45 

1574 

1.0 

Nact,  same  as  DLEDK (15) 

46 

1575 

0.830 

Cg,  droop  nose  weight  equation  coefficient. 

47 

1576 

0.0 

Not  used 

48 

1577 

0.0 

Not  used 

49 

1578 

0.0 

Not  used 

50 

1579 

0.0 

Not  used 
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TABLE  160.  DTED1  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 

CONTROL  SURFACES,  SPOILERS 


General  information  for  array  DTED1 : 

Blank  common  referen:e  location  = D(1580) 

Array  size  = 30  cells 

Array  used  by  subroutines  TEDEV  and  TEWTI  for  estimation  of 
trailing  edge  spoiler  weights  and  mass  distributions.  Array 
contains  two  15-cell  data  sets,  each  to  be  used  to  describe 
separate  spoiler  devices. 

Location 

Array 

Location 

Ref 

Default 

Location 

Location 

Value 

Description 

Locations  1-15 

contain  data  for  analysis  of  spoiler  device  1. 

1 

1 

1580 

0.0 

Number  of  panel  segments,  1,  2,  or  3. 

Value  in  this  location  used  to  determine 
if  spoiler  device  is  being  specified.  A 
value  of  0.0  is  interpreted  as  no  spoiler, 
locations  2-15  not  processed. 

2 

1581 

0.0 

Yjb,  spanwise  location  for  inboard  edge  of 
device  (program  assumes  device  edges  to 
be  parallel  to  the  vehicle  centerline. 
Spoiler  device  may  be  located  at  the  same 
spanwise  positions  as  trailing  edge  flaps) . 
Input  value  options : 

0.XX  = fraction  of  semi -span 
X.XX  = buttock  plane,  in. 

3 

1582 

0.0 

Y0b,  spanwise  location  for  outboard  edge  of 
device.  Same  as  Yib- 

4 

1583 

0.0 

CFWD  1B>  chordwise  location  of  spoiler 
leading  edge  (hinge  line)  at  inboard 
station.  Input  value  options: 

<2.0  = fraction  of  local  trapezoidal 
chord  aft  of  local  trapezoidal 
leading  edge 

>2.0  = distance  aft  of  local  trapezoidal 
leading  edge,  in 

5 

1584 

0.0 

CpwD  0B,  chordwise  location  of  spoiler 
leading  edge  at  outboard  station.  Same 
as  Cfwd  IB- 
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TABLE  160.  DTED1  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
CONTROL  SURFACES,  SPOILERS  (CONT) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

6 

1585 

0.0 

CAFT  IB>  chordwise  location  of  spoiler 
trailing  edge  at  the  inboard  station. 
Same  as  CfwD  IB. 

7 

1586 

0.0 

CAFT  0B,  chordwise  location  of  spoiler 
trailing  edge  at  the  outboard  station. 
Same  as  CfwD  IB* 

8 

1587 

0.0 

(W/S)i,  input  unit  weight  for  device  to  be 
used  in  lieu  of  calculated  values.  Input 
options : 

0.0  ■ use  program  calculated  values 
X.XX  = use  input  values  (all  data  in 
locations  1-7,  9 and  10  are 
required) , lb/sq  ft 

9 

1588 

0.0 

K^,  weight  factor  for  estimated  weight  of 
device,  applied  to  both  calculated  and 
input  unit  weight. 

10 

1S89 

0.0 

ID^te  spoilers,  control  indicator  for 
processing  of  fixed  trailing  edge  struc- 
ture replaced  with  spoiler  structure: 

0.0  - No  processing  of  fixed  trailing 
edge  structure.  Program  assumes 
spoiler  positioned  over  flaps; 
deletion  of  fixed  trailing  edge 
structure  based  on  flap  analysis 
1.0  - Process  data  for  deletion  of 
fixed  trailing  edge  structure 

11 

1590 

0.0 

Not  used 

12 

1591 

0.0 

Not  used 

13 

1592 

0.0 

Not  used 

14 

1593 

0.0 

Not  used 

15 

1594 

0.0 

Not  used 

Locations  16-30  contain  data  for  analysis  of  spoiler  device  2. 

0.0 

Number  of  panel  segments,  same  as  DTEDl(l) 

0.0 

Yib,  same  as  DTED1(2) 

0.0 

Y0b,  same  as  DTED1(3) 

0.0 

QAVD  IB>  same  as  DTED1(4) 
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TABLE  160.  DTED1  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING 
CONTROL  SURFACES,  SPOILERS  (CCNCL) 


Array 

Location 

D Array 
Ref 

Location 

20 

21 

22 

1601 

23 

1602 

24 

1603 

25 

1604 

26 

1605 

27 

1606 

28 

1607 

29 

1608 

30 

1609 

Default 

Value 


Description 


CpiVD  0B»  same  as  DTED1(5) 

CAFT  IB*  same  as  DTED1(6) 

CAFT  0B»  same  as  DTED1(7) 

CW/S) 2 , same  as  DTED1(8) 

Kwt,  same  as  DTED1(9) 

ID^te  spoilers*  same  as  DTEDl(lO) 

Not  used 

Not  used 

Not  used 

Not  used 

Not  used 


TABLB  161.  DTED2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 

FLAT -TYPE  CONTROL  SURFACES 


General  information  for  array  DTED2: 

Blank  common  reference  location  - D(1610) 

Array  size  ■ 120  cells 

Array  used  by  subroutines  TEDEV  and  TEWTI  for  estimation  of 
trailing  edge  flap- type  control  surface  weight  and  mass 
distribution.  Array  contains  six  20-cell  data  sets  to  be 
used  to  describe  up  to  four  separate  flap -type  devices  for 
wing  and  empennage.  The  first  four  sets  are  for  wing  design: 
sets  1-3  for  flaps,  and  set  4 for  flaps  or  ailerons.  Set  5 
is  used  for  horizontal  tail  elevators;  set  6 is  used  for 
vertical  tail  rudders.  The  first  three  sets  are  always 
processed  for  wing  and  empennage  analysis.  Sets  4,  5,  and  6 
are  processed  only  in  accordance  to  the  surface  type. 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  1-20  contain  data  for  analysis  of  trailing  edge  flap 
device  1: 

1 

1610 

0.0 

IDj,  type  of  flap  code: 

0.0  ■ plain  flap 

1.0  * single-slotted  flaps 

2.0  * double- slotted  flaps 

3.0  - triple -slotted  flaps 

NOTE:  Data  requirements  in  locations  5-14 
based  on  code  value.  Required  data 
are: 

Code  value  0.0  and  1.0,  locations  5 
and  6 

Code  value  2.0,  locations  5-10 
Code  value  3.0,  locations  5-14 

2 

1611 

0.0 

Number  of  panel  segments,  1,  2,  or  3. 
Value  in  this  location  is  used  to 
determine  if  flap  device  is  to  be  pro- 
cessed. A value  of  0.0  is  interpreted 
as  no  flap;  data  in  locations  1 and 
3-20  are  not  processed. 

TABLE  161.  DTED2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
FLAP -TYPE  CONTROL  SURFACES  (CONT) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

3 

1612 

0.0 

Yib,  spanwise  location  for  inboard  edge  of 
device.  (Program  assumes  device  edge  to 
be  parallel  to  vehicle  centerline.  Flap 
device  may  be  located  at  the  same  span- 
wise  position  as  spoiler  devices.) 

Input  value  options: 

0.XX  ■ fraction  of  semi -span 
X.XX  ■ buttock  plane,  in. 

4 

1613 

0.0 

Y0b,  spanwise  location  for  outboard  edge  of 
device.  Same  as  Yig. 

NOTE:  Locations  5-18  contain  chordwise  location  data.  Input  options 
for  these  locations  are: 

^2.0  = fraction  of  local  trapezoidal  chord  aft  of  local 
trapezoidal  leading  edge. 

>2.0  * distance  aft  of  local  trapezoidal  leading  edge,  in. 

5 

1614 

0.0 

C1  IB»  leading  edge  location  of  forward 
flap  panel  at  inboard  station. 

6 

1615 

0.0 

C1  0B>  leading  edge  location  of  forward 
flap  panel  at  outboard  station. 

7 

1616 

0.0 

c2  IB»  trailing  edge  location  of  forward 
flap  panel  at  inboard  station,  required 
only  for  double-  and  triple-slotted  flaps, 
flap  ID  = 2 or  3. 

8 

1617 

. 0.0 

c2  0B»  trailing  edge  location  of  forward 
flap  panel  at  outboard  station. 

9 

1618 

0.0 

C3  ib,  leading  edge  location  at  inboard 
station  for  second  flap  panel;  aft- 
panel  for  double -slotted  flaps,  mid- 
panel for  triple -slotted  flaps. 

10 

1619 

0.0 

C3  0g>  leading  edge  location  at  outboard 
station  for  second  flap  panel. 

11 

1620 

0.0 

C4  ib,  trailing  edge  location  at  inboard 
station  of  midpanel  for  triple-slotted 
flaps.  Not  required  for  double- slotted 
flaps . 
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TABLE  161,  DTED2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
FLAP-TYPE  CONTROL  SURFACES  (CONT) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

12 

1621 

0.0 

C4  0g,  trailing  edge  location  at  outboard 
station  of  midpanel  for  triple -slotted 
flaps . 

13 

1622 

0.0 

C5  xb,  leading  edge  location  at  inboard 
station  of  aft  panel  for  triple -slotted 
flaps . 

14 

1623 

0.0 

C5  0b,  leading  edge  location  at  outboard 
station  of  aft  panel  for  triple -slotted 
flaps . 

15 

1624 

0.0 

CtE  UPR  IB»  fixed  trailing  edge  upper 
surface  cutoff  location  (trailing  edge 
of  upper  shroud)  at  inboard  station. 

16 

1625 

0.0 

CTE  UPR  0B>  fixed  trailing  edge  upper 
surface  cutoff  location  at  outboard 
station. 

17 

1626 

0.0 

CTE  LWR  IB*  fixed  trailing  edge  lower 
surface  cutoff  location  (trailing  edge 
of  lower  shroud)  at  inboard  station. 

18 

1627 

0.0 

CTE  LWR  0B>  fixed  trailing  edge  lower 
surface  cutoff  location  at  outboard 
station. 

19 

1628 

0.0 

(W/S)x,  input  unit  weight  for  flaps  to  be 
used  in  lieu  of  calculated  values.  Unit 
weight  value  based  on  sum  of  projected 
area  for  all  panels.  Input  options: 

0.0  » use  program  calculated  values. 

X.XX  ■ use  input  values  (all  data  in 
locations  1-18  and  20  are 
required),  lb/sq  ft 

20 

1629 

0.0 



K^,  weight  factor  for  estimated  weight 
of  device,  applied  to  both  calculated 
and  input  unit  weight. 

Locations  21-40  contain  data  for  analysis  of  trailing  edge  flap 
device  2. 

21 

1630 

0.0 

ID2,  same  as  ETED2(1) 

22 

1631 

0.0 

Number  of  panel  segments,  control  code  for 
processing  of  flap  2 data. 
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TABI.I:  161.  DTED2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
FLAP -TYPE  CONTROL  SURFACES  (CONT) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

23 

1632 

0.0 

Yjb,  same  as  DTED2(3) 

24 

1633 

0.0 

Y0jj,  same  as  DTED2(4) 

25 

1634 

0.0 

Ci  ib,  same  as  DTED2(5) 

26 

1635 

0.0 

Ci  0b,  same  as  DTED2(6) 

27 

1636 

0.0 

C2  ib»  same  as  DTED2(7) 

28 

1637 

0.0 

C2  0B»  same  as  DTED2(8) 

29 

1638 

0.0 

C3  ib,  same  as  DTED2(9) 

30 

1639 

0.0 

C3  0b,  same  as  DTED2(10) 

31 

1640 

0.0 

C4  ib,  same  as  DTED2(11) 

32 

1641 

0.0 

C4  0b,  same  as  DTED2(12) 

33 

1642 

0.0 

C5  ib,  same  as  DTED2(13) 

34 

1643 

0.0 

G5  0B,  same  as  DTED2(14) 

55 

1644 

0.0 

CTE  UPR  IB » same  as  DTED2(15) 

36 

1645 

0.0 

CTE  UPR  0B,  same  as  DTED2(16) 

37 

1646 

0.0 

CTE  LWR  IB,  same  as  DTED2(17) 

38 

1647 

0.0 

CpE  LWR  0B»  same  as  DTED2(18) 

39 

1648 

0.0 

(V'/S)2,  same  as  DTED2(19) 

40 

1649 

0.0 

same  as  DTED2(20) 

Locations  41-60  contain  data  for  analysis  of  trailing  edge  flap 
device  3. 

41 

1650 

0.0 

ID3,  same  as  DTED2fl) 

42 

1651 

0.0 

Number  of  panel  segments,  control  code  for 
processing  of  flap  3 data 

43 

1652 

0.0 

Yib,  same  as  DTED2(3) 

44 

1653 

0.0 

Y0b»  same  as  DTED2(4) 

45 

1654 

0.0 

Ci  xb,  same  as  DTED2(5) 

46 

1655 

0.0 

Ci  0b,  same  as  DTED2(6) 

47 

1656 

0.0 

C2  IB,  same  as  DTED2(7) 

48 

1657 

0.0 

C2  0b»  same  as  DTED2(8) 

49 

1658 

0.0 

C3  xb,  same  as  DTED2(9) 

50 

1659 

0.0 

C3  0b,  same  as  DTED2(10) 

51 

1660 

0.0 

C4  ib,  same  as  DTED2(11) 

52 

1661 

0.0 

C4  0b,  same  as  DTED2(12) 

53 

1662 

0.0 

C5  xb,  same  as  DTED2(13) 

54 

1663 

0.0 

C5  0b,  same  as  DTED2(14) 

55 

1664 

0.0 

OfE  upr  ib,  same  as  DTED2(15) 
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TABLE  161.  DTED2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
FLAP-TYPE  CONTROL  SURFACES  (COOT) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

56 

1665 

0.0 

Cte  upr  0b»  same  as  UTED2(16) 

57 

1666 

0.0 

CTE  LWR  IB*  same  as  DTED2 (17) 

58 

1667 

0.0 

Gte  LWR  0B»  same  as  DTED2(18) 

59 

1668 

0.0 

(W/S)3,  same  as  DTED2(19) 

60 

1669 

0.0 

Kwt,  same  as  DTED2(20) 

Locations  61-80  contain  data  for  analysis  of  (1)  trailing  edge  flap 

device  4,  or  (2)  wing  ailerons.  This  data  set  not  processed  for 
empennage  surfaces. 

61 

1670 

0.0 

ID4,  type  code  for  wing  flap -type  device  4. 
If  flaps,  use  same  code  as  DIH)2(1).  If 
ailerons,  specify  code  value  of  4.0. 

NOTE:  Treat  aileron  as  simple  flaps  for 
geometry  inputs. 

62 

1671 

0.0 

Number  of  panel  segments,  control  code  for 
processing  of  device  4 data 

63 

1672 

0.0 

Yjb,  same  as  DTED2(3) 

64 

1673 

0.0 

Y0b»  same  as  DTED2(4) 

65 

1674 

0.0 

Ci  ib,  same  as  DTED2(5) 

66 

1675 

0.0 

Ci  0b>  same  as  DTED2(6) 

67 

1676 

0.0 

ib,  same  as  DTED2(7) 

68 

1677 

0.0 

C2  0B,  same  as  DTED2(8) 

69 

1678 

0.0 

C3  2B,  same  as  DTED2(9) 

70 

1679 

0.0 

C3  0b,  same  as  DTED2(10) 

71 

0.0 

C4  ib,  same  as  DTED2(11) 

72 

1681 

0.0 

C4  0b,  same  as  ETED2(12) 

73 

1682 

0.0 

C5  ib,  same  as  DTED2(13) 

74 

1683 

0.0 

C5  0b,  same  as  DTED2(14) 

75 

1684 

0.0 

Cte  UPR  IB*  same  as  DTED2(15) 

76 

1685 

0.0 

Cte  UPR  0B*  same  as  DTED2(16) 

77 

1686 

0.0 

Cte  LWR  IB*  same  as  DTED2(17) 

78 

1687 

0.0 

Cte  LWR  0B*  same  as  DTED2(18) 

79 

1688 

0.0 

(W/S)4,  same  as  DTED2(19) 

80 

1689 

0.0 

Kyrt,  same  as  DTED2(20) 
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TABLE  161.  DTF.D2  ARRAY,  VARIABLE  DATA  SUBARRAY  FOR  TRAILING  EDGE 
FLAP-TYPE  CONTROL  SURFACES  (CONT) 


Array 

Location 

D Array 
Ref 

Location 



Default 

Value 

— 

Description 

Locations  81-100  contain  data  for  analysis  of  horizontal  tail 

1 elevators.  This  data  set  is  processed  in  lieu  of  data  in 

locations  61- 

* 

80  for  horizontal  tails  only. 

81 

i 

1690 

0.0 

IDg,  type  code  for  device.  Specify  5.0 
for  elevator  analysis. 

NOTE:  Treat  elevator  as  simple  flaps  for 

geometry  inputs. 

82 

1691 

0.0 

Number  of  panel  segments,  control  code  for 
processing  of  device  data 

1 83 

1692 

0.0 

Yib,  same  as  DTED2(3) 

1 84 

1693 

0.0 

Y0g,  same  as  DTED2(4) 

j 85 

1694 

0.0 

C}  ib,  same  as  DTED2(5) 

86 

1695 

0.0 

Ci  0b,  same  as  DTED2(6) 

87 

1696 

0.0 

Not  required 

88 

1697 

0.0 

Not  required 

89 

1698 

0.0 

Not  required 

90 

1699 

0.0 

Not  required 

91 

1700 

0.0 

Not  required 

92 

1701 

0.0 

Not  required 

93 

1702 

0.0 

Not  required 

94 

1703 

0.0 

Not  required 

95 

1704 

0.0 

Cje  UPR  ib>  same  as  DTED2(15) 

96 

1705 

0.0 

Cte  UPR  0B>  same  as  DTED2(16) 

97 

1706 

0.0 

CtE  LWR  IB>  same  as  DTED2(17) 

98 

1707 

0.0 

Cte  LWR  0B>  same  as  DTED2(18) 

99 

1708 

0.0 

CW/S)  5 , same  as  DTED2(19) 

100 

1709 

0.0 

Kvrt , same  as  DTED2(20) 

i Locations  101-120  contain  data  for  analysis  of  vertical  tail 

I rudders.  This  data  set  is  processed  in  lieu  of  data  in 

locations  61- 

80  for  vertical  tails  only. 

i 

1 101 

i 

1710 

0.0 

l 

ID5,  type  code  for  device.  Specify  6.0  for 
rudder  analysis. 

NOTE:  Treat  rudder  as  simple  flaps  for 

geometry  inputs. 

102 



1711 

0.0 

Number  of  panel  segments,  control  code  for 
processing  of  device  data. 
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TABLE  161.  DTED2  ARRAY,  VARIABLE  DATA  fUBARRAY  FOR  TRAILING  EDGE 
FLAP-TYPE  CONTROL  SURFACES  (CCNCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

103 

1712 

0.0 

Yjb*  same  as  DTED2(3) 

104 

1713 

0.0 

Y0b,  same  as  DTED2(4) 

105 

1714 

0.0 

Ci  ib,  same  as  DTED2(5) 

106 

1715 

0.0 

Ci  0b,  same  as  DTED2(6) 

107 

1716 

0.0 

Not  required 

108 

1717 

0.0 

Not  required 

109 

1718 

0.0 

Not  required 

110 

1719 

0.0 

Not  required 

111 

1720 

0.0 

Not  required 

112 

1721 

0.0 

Not  required 

113 

1722 

0.0 

Not  required 

114 

1723 

0.0 

Not  required 

115 

1724 

0.0 

Cte  UPR  IB»  same  as  DTED2(15) 

116 

1725 

0.0 

Cte  UPR  0B»  same  as  DTED2(16) 

117 

1726 

0.0 

CfE  LWR  IB»  same  as  DTED2(17) 

118 

1727 

0.0 

Cte  LWR  0B»  same  as  DTED2(18) 

119 

1728 

0.0 

0V/S)6,  same  as  DTED2(19) 

120 

1729 

0.0 

K^,  same  as  ETED2  (20) 
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TABU:  102.  DSPDK  ARRAY,  VARIABLE  DATA  SUBARRAY, 
SPOILER  CONTROL  SURFACE  ANALYSIS 


General  information  for  array  DSPDK: 

Blank  common  reference  location  = D(1730) 

Array  size  = 15  cells 

Array  contains  equation  and  design  constants  for  estimation  of 
spoiler  control  surface  weights  and  mass  distributions. 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

1 

1730 

0.0 

chordwise  taper  ratio  of  spoiler  weight 
distribution  surface  z-pg/zLE 

2 

1731 

1.0 

Kj,  spoiler  weight  equation  coefficient 

3 

1732 

0.008 

C]_,  spoiler  weight  equation  coefficient 

4 

1733 

0.80 

C2,  spoiler  weight  equation  coefficient 

5 

1734 

1.95 

C3,  spoiler  weight  equation  coefficient 

6 

1735 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

7 

1736 

0.25 

C4,  equation  coefficient  for  (t/c)  effects 

8 

1737 

0.10 

(t/c)ref,  reference  (t/c)  for  (t/c)  effects 

9 

1738 

0.01 

K3,  weight  factor  for  volume  effects 

10 

1739 

1.0 

K4,  weight  coefficients  for  actuator  effects 

11 

1740 

0.125 

C5,  equation  coefficient  for  actuator  effects 

12 

1741 

1.0 

Nact,  number  of  actuators  per  panel 

13 

1742 

0.45 

K(-^te)  1 weight  factor  to  be  used  for  computa- 
tion of  fixed  trailing  edge  weight  to  be 
deleted  and  replaced  with  spoiler  structure, 
used  only  if  DTEDl(lO),  D(1589)  or  DTED1(25), 
D(1604)  is  a nonzero  value  (no  trailing  edge 
flaps  positioned  under  the  spoilers).  Factor 
applied  to  ordinate  of  fixed  structure  unit 
weight  at  the  spoiler  leading  edge  for  approx- 
imation of  deleted  structure.  Delta  weight 
ordinate  at  spoiler  trailing  edge  is  assumed 
to  be  0.0. 

14 

1743 

0.15 

k(+4TE)>  weight  factor  to  be  applied  to  fixed 
trailing  edge  structure  between  rear  spar  and 
spoiler  leading  edge  to  account  for  weight 
increment  to  fixed  trailing  edge  structure  for 
spoiler  installation,  used  only  if  DTEDl(lO) 
or  DTED1(25)  is  a nonzero  value 

15 

1744 

0.0 

Not  used 
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TABLE  163.  DFLPK  ARRAY,  VARIABLE  DATA  SUBARRAY,  TRAILING 
EDGE  FLAP  CONTROL  SURFACE  ANALYSIS 


General  information  for  array  DFLPK: 

Blank  coninon  reference  location  * D(1745) 

Array  size  e 20  cells 

Array  contains  equation  and  design  constants  for  estimation  of 
trailing  edge  flap  control  surf  e weights  and  mass  distribution. 

Array 

D Array 
Ref 

Default 

Location 

Location 

Value 

Description 

1 

1745 

0.001 

Awt*  chordwise  taper  ratio  of  flap  weight  distri- 
bution surface,  panels  in  retracted 
position. 

2 

1746 

0.69 

Ci,  flap  weight  equation  coefficient 

3 

1747 

14.4 

C2,  flap  weight  equation  coefficient 

I 4 

1748 

0.25 

C3,  flap  weight  equation  coefficient 

5 

1749 

0.0 

C4,  flap  weight  equation  coefficient 

6 

1750 

1.0 

K^,  flap  weight  equation  coefficient,  type  0, 
simple  flap 

7 

1751 

1.25 

Kj,  flap  weight  equation  coefficient,  type  1, 
single -slotted  flap 

8 

1752 

1.50 

Kj,  flap  weight  equation  coefficient,  type  2, 
double -slotted  flap 

9 

1753 

1.75 

Kj,  flap  weight  equation  coefficient,  type  3, 
triple-slotted  flap 

10 

1754 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

11 

1755 

0.25 

C5,  equation  coefficient  for  (t/c)  effects 

12 

1756 

0.10 

(t/c) ref » reference  (t/c)  for  (t/c)  effects 

13 

1757 

0.01 

K3,  weight  coefficient  for  volume  effects 

14 

1758 

0.25 

K/j,  equation  coefficient  for  actuator  effects 

15 

1759 

0.125 

C5,  equation  coefficient  for  actuator  effects 

16 

1760 

1.0 

Nact,  number  of  actuators  per  panel 

17 

1761 

0.25 

K upr,  weight  factor  to  be  applied  to  fixed 

trailing  edge  structure  between  rear  spar  and 
flap  leading  edge  to  account  for  weight  incre- 
ment to  upper  surface  of  fixed  trailing  edge 
structure  for  flap  installation 

18 

1761 

0.125 

K 4tj-  lWR*  factor,  same  as  the  foregoing, 

but  for  lower  surface  increment 

19 

1763 

0.0 

Not  used 

20 

1764 

0.0 

Not  used 

794 


1 7^  ■■»»»■<  ftmmm 


TABU:  164.  DAILK  ARRAY,  VARIABLE  DATA  SUBARRAY, 
AILERON,  ELEVATOR  AND  RUDDER  CONTROL 
SURFACE  ANALYSIS 


General  information  for  array  DAILK: 

Blank  common  reference  location  « D(1765) 

Array  size  = 30  cells 

Array  contains  equation  and  design  constants  for  estimation  of 
aileron,  elevator  and  rudder  control  surface  weights  and  mass 
distributions . 

Array 

D Array 
Ref 

Default 

Location 

Location 

Value 

Description 

Locations  1-20 

contain  data  for  analysis  of  ailerons.  Locations  8-18 

are  also  usee 

for  elevator  and  rudder  analysis. 

1 

1765 

0.0 

Awt*  chordwise  taper  ratic  of  aileron  weight 

2 

1766 

1.0 

distribution  surface,  zTj;/zLE. 

Kj.,  aileron  weight  equation  coefficient 

3 

1767 

0.01825 

Ci,  aileron  weight  equation  coefficient 

4 

1768 

0.35 

C2,  aileron  weight  equation  coefficient 

5 

1769 

1.55 

C3,  aileron  weight  equation  coefficient 

6 

1770 

0.50 

C4 , aileron  weight  equation  coefficient 

7 

1771 

0.25 

C5,  aileron  weight  equation  coefficient 

8 

1772 

0.10 

K2,  equation  coefficient  for  (t/c)  effects 

9 

1773 

0.25 

Cfc,  equation  coefficient  for  (t/c)  effects 

10 

1774 

0.10 

(t/c) ref,  reference  (t/c)  for  ( t/c ) effects 

11 

1775 

0.01 

i*,  weight  factor  for  volume  effects 

12 

1776 

0.10 

K4 , equation  coefficient  for  actuator  effects 

13 

1777 

0.125 

C-j,  equation  coefficient  for  actuator  effects 

! 14 

1778 

1.0 

N’act»  number  of  actuators  per  panel 

15 

1779 

0.10 

K 4te  upr,  weight  factor  to  be  applied  to  fixed 

16 

1780 

0.05 

trailing  edge  structure  between  rear  spar  and 
device  leading  edge  to  account  for  weight 
increment  to  upper  surface  of  fixed  trailing 
edge  structure  for  aileron,  elevator,  or 
rudder  installation. 

K^te  LWR>  weight  factor,  same  as  the  foregoing, 

17 

1781 

0.0 

but  for  lower  surface  increment 
Not  used 

18 

1782 

0.0 

Not  used 

19 

1783 

0.0 

Not  used 

20 

1784 

0.0 

Not  used 

.i 
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TABLE  164.  DAILK  ARRAY,  VARIABLE  DATA  SUBARRAY, 
AILERON,  ELEVATOR  AND  RUDDER  CONTROL 
SURFACE  ANALYSIS  (CONCL) 


- — 

D Array 

Array 

Ref 

Default 

Location 



Location 

Value 

Description 

Locations  21-25 

contain 

elevator  weight  equation  coefficients 

21 

1785 

1.40 

Kj , elevator  weight  equation  coefficient 

22 

1786 

0.773 

Cj,  elevator  weight  equation  coefficient 

25 

1787 

0.35 

C2,  elevator  weight  equation  coefficient 

24 

1788 

0.3069 

C3,  elevator  weight  equation  coefficient 

25 

1789 

0.0 

C4,  elevator  weight  equation  coefficient 

Locations  26-3(1 

contain 

rudder  weight  equation  coefficients 

26 

1790 

1.50 

Kj,  rudder  weight  equation  coefficient 

2 V 

1791 

0.02442 

Cj,  rudder  weight  equation  coefficient 

28 

1792 

0.35 

C2,  rudder  weight  equation  coefficient 

29 

1793 

1.36027 

C3,  rudder  weight  equation  coefficient 

30 

1 

1794 

0.0 

C4,  rudder  weight  equation  coefficient 

796 


TABLE  165.  DFSP  ARRAY,  VARIABLE  DATA  SUBARRAY, 
TRAILING  EDGE  FLAP -TYPE  CONTROL  SURFACE 
SUPPORT  STRUCTURE  DISTRIBUTION  CONSTANTS 


General  information  for  array  DFSP: 

Blank  common  reference  location  = D(1795) 

Array  size  = 25  cells 

Array  contains  weight  and  distribution  constants  for  support 


Locations  8-14  contain  chord  factor  for  aft  location  of  chordwise 
weigh  distribution  surface  for  device  support  structure.  Total 
panel  chord  dimensions  used  for  device  types  0.  1,  4,  5,  and  6. 

Aft  panel  chord  is  used  as  reference  chord  lengih  tor  device  type  2, 
double-slotted  flaps.  Chord  distance  between  leading  edge  of  mid- 
panel  and  aft  panel  trailing  edge  is  used  as  reference  chord  length 
for  device  type  5,  triple-slotted  flaps.  Support  structure  weights 
are  distributed  between  rear  spar  and  coordinate  points  defined 
from  this  data  set. 


tracks, 

surfaces 

carriages 

, hinges  and  fittings  for  flap- type  control 

Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

Locations  1-7  contain  weight  fraction  of  total  estimated  device  weight 
tiiat  is  to  be  distributed  as  support-type  structures. 

1 

1795 

0.10 

KSupt  wt(0)»  support  weight  fraction,  type  0 
device,  plain  flap 

c. 

1796 

0.28 

^supt  vt(l)>  support  weight  fraction,  type  1 
device,  single -slotted  flap 

3 

1797 

0.40 

KSupt  wt(2)»  support  weight  fraction,  type  2 
device,  double-slotted  flap 

4 

i 

1798 

0.55 

KSUpt  wt(3)>  support  weight  fraction,  type  3 
device,  triple-slotted  flap 

5 

1799 

0.10 

KSUpt  wt(4)»  support  weight  fraction,  type  4 
device,  aileron 

1800 

0.10 

Ksupt  wt(5) » support  weight  fraction,  type  5 
device,  elevator 

7 

1801 

0.10 

^supt  wt(6)>  support  weight  fraction,  type  6 
device,  rudder 

8 

1802 

0.10 

Ksupt  TE(0)  > 0 device,  plain  flap 

9 

1803 

0.15 

Ksupt  TE(1)>  type  1 device,  single-slotted  flap 
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TABU:  165.  DFSP  ARRAY,  VARIABLE  DATA  SUBARRAY, 
TRAILING  EDGE  FLAP-TYPE  CONTROL  SURFACE 
SlIPI'ORT  STRUCTURE  DISTRIBUTION 
CONSTANTS  (CONCL) 


Array 

Location 

D Array 
Ref 

Location 

Default 

Value 

Description 

10 

1804 

0.20 

Kcnpt  tf(7),  type  2 device,  double-slotted  flap 

11 

1805 

0.20 

Ksupt  TE(3)>  type  3 device,  triple -slotted  flap 

12 

1806 

0.10 

Ksupt  TE(4) » type  4 device,  aileron 

13 

1807 

0.10 

KSupt  TE(5)»  type  5 device,  elevator 

14 

1808 

0.10 

Ksupt  TE(6)»  type  6 device,  rudder 

Locations  15-21 

contain  taper  ratio  constants  for  chordwise  weight 

distribution  surface  for  device  support  structure,  zte/zrs. 

15 

1809 

0.475 

Ag,  type  0 device,  plain  flap 

16 

1810 

0.40 

Aj,  type  1 device,  single-slotted  flap 

17 

1811 

0.30 

A2,  type  2 device,  double-slotted  flap 

18 

1812 

0.25 

A3i  type  3 device,  triple-slotted  flap 

19 

1813 

0.475 

A4,  type  4 device,  aileron 

20 

1814 

0.475 

A5,  type  5 device,  elevator 

21 

1815 

0.475 

A5,  type  6 device,  rudder 

22 

1816 

0.0 

Not  used 

23 

1817 

0.0 

Not  used 

24 

1818 

0.0 

Not  used 

25 

1819 

0.0 

Not  used 
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TABLE  166.  TG  ARRAY 


General  information  for  array  TG: 

Blank  common  reference  location  = T ( 1001 ) 

\rray  size  = 300  cells 

Array  TG  contains  geometry  data  used  for  mass  distribution  calculations 
in  overlays  (14,0),  (15,0),  and  (17,0).  Array  data  are  created  by 
subroutine  GCNTL,  overlay  (14,0).  They  are  saved  on  mass  storage 
file  1,  record  146,  by  subroutine  WC0NT,  overlay  (15,0),  to  be  read 
into  core  by  subroutine  W0DATA,  overlay  (17,0). 


Array 
Luc at i on 

Description 

Locations  1 through  44  contain  coordinate  data  for  the  11  structural 
analysis  stations. 

1-11 

12-22 

23-53 

34-44 

Y structural  analysis  stations,  root  to  tip 

Y,  . , , , Y-coordinate  for  structural  analysis  stations 
hA (1-11)  1 

Xj  A(  i X-coordinate  for  structural  analysis  stations 

lVS(l  11)’  v:'a-x‘s  intercept  for  lines  normal  to  structural 
reference  line  and  passing  through  Y ^ 

Locations  45  through  92  contain  coordinate  data  for  the  12  control 
points  defining  the  11  structural  panel  strips  for  flutter  optimiza- 
tion program  mass  distribution  computations.  Y*  - Y. . , Y'  , * Y. ,, 

A1  A1  A1 L All 

Y ,\*  (2-11)  = coordinate  of  planform  centroid  of  the  10  structural  panels 
defined  by  Y \(1-11)» 

45-56 

57-68 

69-80 

81-92 

V Ail-12) 

y' 

HA ( 1 - 12) 
x' 

EA(1-12) 
C SC (1-1 2) 

Locations  93  through  155  contain  planform  areas,  sq  ft/side,  for 
torque-box,  leading  edge,  and  trailing  edge  panels  of  the  10  struc- 
tural panels  defined  by  Y 
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TABU:  106.  TG  ARRAY  (CONT) 


Array 

Location 


Description 


94-103 

104 


105-116 

11 7 - 1 29 
130 

131-142 

143-155 


IS'  total  torque-box  planform  area,  sum  of  the  following 
panels  1-10 

STU,,  ....  , individual  torque-box  panel  planform  area 
Id(1"1(JJ 

IS'  , total  true  leading  edge  planform  area,  sum  of  panels 
LfcS 

1-12.  The  following  panels  1-12  defined  by  the  11  structural 
chords,  root  chord,  and  tip  chord  - panels  1-10  between  the 
11  structural  chords,  root  to  tip;  panel  11  for  segment 
inboard  of  station  1;  panel  12  for  segment  outboard  of  sta- 
tion 11.  (Note:  for  positive  sweep  of  structural  reference 

line,  panel  11  is  calculated,  panel  12  = 0.0.  Panel  12  exists 
for  negative  sweep,  and  panel  11  will  be  0.0 
S'li  (i  individual  leading  edge  panel  planform  areas, 

structural  reference  system 

Same  as  104  through  116,  except  for  trapezoidal  planform 

ZS'T  , total  true  trailing  edge  planform  area,  sum  of  the 
■S 

following  panels  1-12.  Same  assumptions  as  for  preceding 
leading  edge. 

S'lpi  p , individual  trailing  edge  panel  planform  areas, 
structural  reference  system. 

Same  as  130  through  142,  except  for  trapezoidal  planform. 


Locations  156  through  265  contain  leading  and  trailing  edge  chord 
data  and  panel  areas.  X-coordinates  and  delta  chords  are  computed 
at  Y-coordinates  of  the  11  structural  analysis  control  stations 
YIIA(1-11),  locati°ns  through  22.  Panel  areas  are  for  panels  between 

these  stations.  All  areas  are  sq  ft/side. 

156-166 

j.  jp,  X-coordinate , true  leading  edge 

167-177 

XALL  (1  11)’  *'coordinate«  front  sPar 

178-188 

Afj  j.  (i  pj*  leading  edge  chord,  distance  between  front  spar 

and  true  leading  edge 

189 

LS'  , total  true  leading  edge  planform  area,  sun  of  the 
1^1  \ 

following  panels  (l-10j 

190-199 

S'li  (1  l()j ’ individual  leading  edge  panel  planform  areas, 

aerodynamic  reference  system 

TABLE  166.  TG  ARRAY  (CONCL) 


Array 

Location 

Description 

200-210 

Same  as  189-199,  except  for  trapezoidal  planform 

211-221 

*FTE(1-11)*  x‘coordinate,  rear  sPar 

222-232 

XATE(1-11)  * x*coordinate,  true  trailing  edge 

233-243 

AC  trailing  edge  chord,  distance  between  true  trailing 

I 1 - 1 1 J , 

edge  and  rear  spar 

244 

IS'T£,  total  true  trailing  edge  planform  area,  sum  of  the 

following  panels  (1-10) 

245-254 

S'te(i  , individual  trailing  edge  panel  planform  areas, 

aerodynamic  reference  system 

255-265 

Same  as  244-254,  except  for  trapezoidal  planform 

Locations  266  through  298  contain  torque-box  cross-sectional  data 
for  the  11  structural  analysis  control  stations. 


260-276 

WTB  (1-11)’  torclue'box  width,  root  to  tip.  Also  referenced  as 

TBW,  dimension  11. 

277-287 

°TB  (1  11)’  torclue't,ox  average  depth,  root  to  tip.  Also  ref- 

erenced  as  TBD,  dimension  11. 

288-298 

XA^  d , torque-box  cross-sectional  area,  root  to  tip, 

sq  in. 

299-300 

Not  used 

TABLE  167.  TGA  ARRAY 


[General  information  for  array  TGA: 

Blank  common  reference  location  = T (1851) 

Array  size  = 135  cells 

Array  TGA  contains  geometry  data  used  for  mass  distribution  calculations 
in  overlays  (14,0),  (15,0)  and  (17,0).  Array  data  in  locations  1 
through  42  is  created  by  subroutine  GCNTL,  overlay  (14,0).  Data  in 
locations  45  through  135  is  created  from  array  CCI  data  by  subroutine 
FDIS,  overlay  (15,0),  required  data  to  be  saved  for  amputations  in 
overlay  (17,0).  Array  data  is  saved  on  mass  storage  file  1,  record  145 
by  subroutine  WC0NT,  overlay  (15,0).  Array  TGA  is  recreated  from  this 
record  by  subroutine  W0PATA,  overlay  (17,0). 


, Array 
Location 


Description 


Locations  1 through  42  contain  control  station  data  for  mass  distribu- 
tion calculations  for  flexible  loads  analysis.  Y^  ^ are  coordinates  of 

11  equally  spaced  stations  between  structural  analysis  control  station  1 
and  the  tip  station,  b/2.  These  stations  define  the  10  aerodynamic  strips 
for  which  mass  distribution  data  are  conputed  as  output  under  data 
generation  option  for  flexible  analysis  program.  Y-coordinates  for  panel 
centroids,  locations  23  through  32,  re  assumed  to  be  at  panel  midpoints. 


1-11 


12-22 


23-32 


33-12 


Y(i-n),  Y-coordinates  for  aerodynamic  strip  boundaries, 

control  stations  for  mass  distribution  calculations  in  aero- 
dynamic system,  root  to  tip. 

X(l-ll)’  ^-coordinates  of  structural  reference  line  for 

Yu-nr 

YCG(1-10)’  str*P  centroid  Y-coordinate  for  the  10  panels 
defined  by  Y^  , mass  distribution  integration  stations 
for  all  items  within  strip. 

XCG(1-10)'  ^-coordinates  of  structural  reference  line  for 

Ycc;  (i-ii)  ’ 


Data  in  locations  43  through  135  are  created  from  array  CCI  by  sub- 
routine FDIS.  They  contain  torque-box  geometry  information  used  to 
recreate  array  CCI  data  in  overlay  (17,0)  for  mass  distribution  inte- 
gration of  final  design  torque-box  weights  by  subroutine  TBFWI. 

Locations  43  through  119  contain  data  from  array  CCI  locations  1 through 
77,  locations  120  through  124  from  CCI (97)  through  CCI (102)  and  locations 
125  through  133  from  CCI (127)  through  CCI (137). 
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TABLE  167.  TGA  ARRAY  (CONCL) 

Array 

Location 

Description 

43-53 

YA(1- 11) ” structural  reference  line  stations,  initially 

created  from  array  TG,  locations  1 through  11,  reference 
stations  for  torque-box  weight  per  inch  data 

54-64 

XAFS  (1-11)*  xA‘di-Stance  t0  front  sPar  reference  line 

from  the  structural  analysis  stations  Y.,,  . . 

65-75 

WTB  (1  ii)  • torque -box  width  at  the  11  structural  analysis 

stations 

76-86 

YFS  (1-11)  • Y-coordinate  for  (YA,  XAFS)(1.n) 

87-97 

XFS  (1-11)’  x'coordinate  for  ( ya»  XafS^1-11^ 

98-105 

yrs  (i-ii)’  Y_coordinate  for  CYA.  xarS)(1-11) 

109-119 

XRS  (1-11)'  -Y"coordinate  for  (YA,  XARS)(1-11) 

Locations  120-124  contain  torque -box  integration  control  data. 

120 

ID,  control  code  for  type  of  integration: 

0.0  = integration  for  IW,  ZWy  and  ZWy  in  weight  analysis 

reference  system  only. 

1.0  = integration  for  all  mass  properties  in  all  three 
analysis  reference  systems. 

121 

Ny,  maximun  nunber  of  chordwise  strips  for  each  torque-box 

panel,  initially  created  from  variable  data  subarray 
DINTI,  location  1. 

122 

AY.  . , minimun  width  of  chordwise  strips  for  each  torque- 
Amin  r M 

box  panel,  initially  created  from  DINTI (4). 

123 

Ny,  maximun  nunber  of  grids  in  each  chordwise  strip,  initially 

created  from  I) I N’T  1(7). 

124 

AX^  min’  ndnimL,n  grid  height  in  erch  chordwise  strip,  initially 

created  from  DINTI ( 10) . 

135-135 

Dave  (1  11)’  tor(Iue'hox  depth  at  the  11  structural  analysis 

stations. 


TABLE  168.  YC  ARRAY,  OVERLAYS  (14,0),  (15,0),  AND  (17,0) 


General  information  for  array  YC: 

Blank  coninon  reference  location  = T(201) 

Array  size  = 150  cells 

Array  data  in  locations  1 through  92  are  created  by  GE0MC  when  either 
linear  or  nonlinear  leading  edge  options  are  used.  Created  data 
subset  size  * number  of  input  control  stations  plus  1. 

Data  in  locations  1 through  92  are  used  in  overlays  (14,0),  (15,0),  and 
(17,0)  for  true  aerodynamic  and  structural  chord  calculations. 
Arrangement  of  data  used  from  this  array  along  with  the  storage  of  ? i 
the  data  items  calculated  are  different  from  that  of  overlay  (8,0). 
Descriptions  for  array  YC  used  in  overlay  (8,0)  can  be  found  in 
Section  III. 

Locations  1 through  40  contain  local  aerodynamic  and  structural  chord 
information  computed  by  subroutine  CT0T  for  the  using  subroutines. 
Coordinates  (Yj.Xj)  defining  the  planform  reference  point  are  specified 
in  array  locations  TT f 1 ) , and  TT(2),  respectively. 


Array 

Location 

Description 

Locations  1 through  10  chord  data  for  the  aerodynamic  chord  at  Yi. 

1 

XLE  • true  *eacling  edge  X- coordinate 
C 

2 

X^,  leading  edge  element  line  X-coordinate  for  theoretical 

planform 

3 

XpS,  front  spar  reference  line  X-coordinate 

4 

X^,  structure  reference  line  X-coordinate 

5 

X^,  rear  spar  reference  line  X-coordinate 

6 

X^.,  trailing  edge  element  line  X-coordinate  for  theoretical 

planform 

7 

Xpp  , true  trailing  edge  X-coordinate 

8 

l'total’  trUC  aerodynaniic  (YC(7)  - YC (1) ] 

9 

Ctrap  aerodynamic  chord  for  theoretical  planform, 

[ YC(6)  - YC (2 ) ] 

10 

C^,  torque  box  chord  [YC(5)  - YC(3)] 
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TABU:  168.  YC  ARRAY,  OVERLAYS  (14,0),  (15,0),  AND  (17,0)  (CONT) 


Array 

Location 


Description 


Locations  11  through  31  contain  chord  data  for  the  structural  chord 
passing  through  (Yj^X^).  Structural  chord  intersection  points  with 
the  seven  spanwise  control  lines  are  defined  in  terms  of  the  and 
X^  coordinates. 

YlEo  true  leading  edge 

Yj^,  theoretical  planform  leading  edge  element  line 

Y , front  spar  element  line 

j rb 

Y_.,  structural  reference  line 
LA 

Yrs,  rear  spar  reference  line 

YTp,  theoretical  planform  trailing  edge  element  line 

Y , true  trailing  edge 

t 

X^  , true  leading  edge 

C 

X^.,  theoretical  planform  leading  edge  element  line 
Xpg,  front  spar  reference  line 
X^,  structural  reference  line 
XpS,  rear  spar  reference  line 

X^p,  theoretical  planform  trailing  edge  element  line 

X,^  , true  trailing  edge 
C 

^total  structurai  ci>ord  for  true  planform 

Ctra  » structural  chord  for  theoretical  planform 

CpQx>  structural  chord  for  torque  box 

Cp  , X-axis  intercept  line  normal  to  structural  reference 
i 

line  and  passing  through  point  (Yi,Xi) 


(- 1/TANA, 


TAN  A.) 


D , maximum  airfoil  depth  as  station  Yi 

IUoA  • 

i 


(t/c)^,  thickness  ratio  at  station  Y^  (D 


i /c  ) 

max.  total 
i 


Not  used 
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TABU:  168.  VC  ARRAY,  OVERLAYS  (14,0),  (15,0),  AND  (17,0)  (CONCL) 


Array 

Location 

41-52 


53-64 


65-75 


76-86 


87-98 


99-110 


111-121 


122-132 


133-150 


Description 


YLE(1-12)’  Y‘coor<*inates  f°r  the  up  to  11  input  control 

stations  used  for  defining  locations  of  true  planform  leading 
edge.  Tip  station  value  is  added  to  data  set. 

L,.  X-coordinates  corresponding  to  stations  defined  in 

locations  41  through  52.  Tip  station  coordinate  is  assumed  to 
be  for  leading  edge  element  line  of  theoretical  trapezoidal 
planform. 

TanLj; (i  slope  of  straight  lines  passed  through  adjacent 
points  defined  by  preceding  X-,  Y- coordinates. 

CLE(1  11)’  X'ax^s  intercepts  for  straight  lines  defined  by 
slopes  and  preceding  X-,  Y- coordinates. 

YTE(1  12)’  Y‘coor(iinates  f°r  trailing  edge,  similar  to 
preceding  locations  41  through  52. 

Xte(1  12)’  x"cooniinate  for  trailing  edge,  similar  to  preceding 
locations  55  through  64. 

Tartj^  jjj,  slope  of  trailing  edge  lines,  similar  to  preceding 
locations  65  through  75. 

S’Ed-ll)’  X_ax*s  intercept  for  trailing  edge  lines,  similar 
to  preceding  locations  76  through  86. 

Not  used 
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TABLE  169.  TWG  ARRAY 

General  information  for  array  TWG: 

Blank  contnon  reference  location  = T(1301) 

Array  size  = 400  cells 

Array  TWG  contains  weight,  mass  distribution,  and  1-g  loads  data  created 
by  overlays  (14,0)  and  (15,0).  This  array  is  saved  on  mass  storage 
file  1,  record  147,  by  subroutine  WC0NT,  overlay  (15,0).  It  is 
recreated  in  overlay  (17,0)  by  subroutine  W0DATA  from  this  source. 

TWG  array  locations  are  initially  set  to  0.0  by  subroutine  LEWT,  over- 
lay (14,0). 


Array 

Location 

Description 

Locations  1 through  9 are  used  to  store  exposed  panel  component  weight 
data  computed  by  overlays  (14,0)  and  (15,0)  routines.  Confuted  data, 
lb/side,  are  stored  in  array  TWG  locations  by  subroutines  identified. 

1 2W,  total  outer  panel  weight,  processed  by  FDIS.  Initially 
set  to  weight  indicated  through  variable-data  value  in  D(144) , 
subsequently  adjusted  to  sun  of  computed  values  in  loca- 
tions 2 through  5. 

2 ZW’TH,  initial  torque -box  weight,  set  ip  by  FDIS. 

3 | IW^  , total  estimated  leading  edge  weight,  set  up  by  WLETE 

from  CCW(l) 

4 ZWjf , total  estimated  trailing  edge  weight,  set  up  by  WLETE 
from  CCW(2) 

5 IW.jp,  total  estimated  tip  weight,  set  up  by  WC0NT  from 
CCI(91)  value  calculated  by  MISCNT. 

6 ZAW^,  total  incremental  structural  provision  weights  for  the 

up  to  seven  concentrated  mass  items.  Set.  up  by  CDL  during 
computation  loop.  This  weight  is  equal  to  sum  of  values  in 
locations  10  through  16  and  is  assumed  to  be  included  in 
preceding  ZW.^. 

7-9  Not  used 

Locations  10  through  16  contain  computed  structural  provision  weights 
for  each  of  the  seven  concentrated  mass  items  computed  by  CDL.  Informa- 
tion in  location  17  is  not  created.  It  is  intended  to  contain  incre- 
mental weights  for  tip  provisions  for  T-tail  vertical  tail  and  root 
previsions  for  T-tail  horizontal  tails. 


10-16 


AW 

CDL (1-7) 
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TABLE  169.  TWG  ARRAY  (COOT) 


Array 

Location 

Description 

17 

AWf  taii»  T-tail  incremental  weight  at  tip  (not  created;  how- 
ever, processing  provisions  are  programmed).  Set  up  by  WC0OT 
from  TCS(242) 

Locations  18  through  60  contain  torque -box  distribution  data  for  the 

seven  AW^^  items.  This  data  set  is  created  by  FDIS. 

18-27 

^WCDL’  torclue‘box  panel  (1-10).  Torque -box  panel- point 

weights  of  the  seven  structural  provision  weights  for  con- 
centrated masses,  distribution  based  on  concentrated  mass 
locations  relative  to  spanwise  torque-box  panel  boundaries. 

28-38 

y\(l-ll)  (ACDL)  * 8 shear  at  the  11  structural  analysis  sta- 
tions for  preceding  panel  weights,  lb 

39-49 

^XA(1- 11)  (ACDL)  * 1'8  ben^n8  moment  for  preceding  panel 
weights,  in. -lb 

50-60 

^Va(I-II)  (ACDL)  ’ 1 8 torsi°nal  moment  for  preceding  panel 
weights  above,  in. -lb 

Ixrcations  61  through  65  will  contain  0.0  values  transferred  from 

TCS(242)  through  TCS(246)  by  WC0OT.  Data  for  these  locations  are  not 

created.  This  data  set  is  intended  to  contain  indicated  information 

for  incremental  structural  provision  weights  for  T-tail  configurations. 

■ 

61 

AWL  . ..  , lb/side 

T-tail  prov.’ 

62 

Y , Y-coordinate  for  centroid  of  preceding  weight 

63 

X f X-coordinate  for  centroid  of  preceding  weight 

64 

Y*  Ya  -coordinate  for  point  (Y  , X ) 

A eg’  A 1 v eg*  eg' 

65 

X.  , X.  -coordinate  for  point  (Y  , X ) 
A eg’  A r k cg*  cg; 

Locations  66  through  73  contain  leading  and  trailing  edge  conponent 
data  created  by  WLETE  from  arrays  CCW  and  CCL.  This  data  set  is 
used  to  create  WTLT  array  data  by  W0DATA  in  overlay  (17,0).  All 
eight  items  are  stored  in  terms  of  pounds  per  air  vehicle. 


4^f -,*»  *i»*y fyiwr**?*^ *VfT^*f&***'v>?t&** *t7S^^*^*^,t.f*<*f* nmr^r >»m  BSrtMawft'MWm—W 


TABLE  169.  TWG  ARRAY  (COOT) 


Array 
Locat ion 

Description 

66 

Wpi^  y,,  fixed  leading  edge  structure  weight,  from  CCW(3) 

67 

weight  of  leading  edge  device  1,  from  CCL(64) 

68 

Wp^,  weight  of  leading  edge  device  2,  from  CCL(65) 

69 

W^_,  weight  of  leading  edge  device  3,  from  CCL(66) 

70 

Wpix  fixed  trailing  edge  structure  weight,  from  CCW(5) 

71 

Wpp,  total  weight  of  trailing  edge  flaps,  from  CCW(6) 

72 

Wgp,  total  weight  of  spoilers,  from  CC’.V(7) 

73 

IV  , of  ailerons  for  wing,  elevators  for  horizontal 

tail,  and  rudders  for  vertical  tail,  from  CCW(8) 

74-85 

Not  used 

Locations  86  through  95  contain  initial  estimated  panel  weights  for 
torque -box,  created  by  FDIS  from  array  TCS.  This  data  set  is  used 
by  WDDATA,  overlay  (16,0),  to  initialize  subarrays  WPNLS  and  TPNLW. 

86-95 

^TB(l-lO),  structure  weight  estimates  for  the  10  torque- 

box-panels,  lb/side 

Locations  96  through  332  contain  data  sets  for  deadweight  1-g  shears 
and  moments.  The  first  data  set,  locations  96  through  128,  is  com- 
puted by  FDIS.  It  contains  total  1-g  deadweight  loads  for  all  com- 
ponents except  fuel  and  expendable  concentrated  masses  (data  sets  in 
locations  267  through  332). 

Data  sets  in  locations  129  through  161  contain  initial  load  estimates 
for  torque-box  structures,  set  up  by  FDIS  from  array  TCS. 

Data  sets  in  locations  162  through  233  contain  load  sets  for  total 
leading  and  trailing  edge  structures.  These  sets  are  set  up  by  LETEI, 
array  TCS  data.  These  two  data  sets  contain  12  items  for  each  load. 
Second  through  twelfth  items  are  for  the  11  structural  analysis 
stations.  The  first  item  is  computed  at  the  centerline  station,  show- 
ing the  effect  of  any  structures  inboard  of  the  first  structural  cut. 


I 

| 

Mi 
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TABLE  169.  TW'G  ARRAY  (CONT) 


Ar  i'ay 

Location  Description 

Data  sets  in  locations  234  through  ?66  contain  loads  for  miscellaneous 
contents.  These  are  set  up  by  MISCNT  from  array  CCI,  locations  169 
through  201. 

Data  set  in  locations  267  through  299  contains  loads  for  fuel.  This 
data  set  is  computed  by  FDIS  from  fuel  cell  1 and  2 loads  data.  The 
remaining- fuel  load  factor  at  DGW0  for  each  cell  (data  cells  TWG(382) 
and  TIVG(395)  is  used  to  compute  these  loads. 

Data  set  in  locations  300  through  332  contains  loads  due  to  concen- 
trated mass  items  1 and  2 (the  two  masses  that  can  be  treated  as  expend- 
able items).  The  loads  set  is  created  by  MISCNT  from  array  CCI  data 
using  the  remaining -mass  factor  for  these  two  items  stored  in  TCS(228) 
and  TCS(229) . 

Load  values  are  computed  in  terms  of  pounds  for  shear,  and  inch -pounds 
for  moments. 


96-106 

ZY^d  1-g  shear  for  total  outer  panel,  less  fuel  and 

concentrated  masses 

107-117 

ZM,  1-g  bending  moment  for  preceding  shear  load 

118-128 

ZMv.M1  1-g  torsional  moment  for  preceding  shear  load 

129-139 

V., . 1-g  shear  for  initial  estimate  weight  of  torque- 

A(i  " 11)  (.  1 BJ 

box  structures 

140-150 

^XA(1  11)  (TB)  ’ ^ bending  moment  for  preceding  torque-box 
shear 

151-161 

^Va(1  11) (TB)’  torsional  moment  for  preceding  torque-box 

shear 

162-173 

V njfLI  )’  '8  shear  for  total  leading  edge  structures 

174-185 

‘N*XA(  0 ii)  (LI:)  * bending  moment  for  preceding  LE  shear 

186-197 

MyAfO  11)  (LL)  ’ * *8  torsional  momeii*-  for  preceding  LE  shear 

198-209 

^AfO  11) (TL) ’ sbear  for  total  trailing  edge  structures 

210-221 

M^Aj()  |_j_j  (Ti-j  * *'8  bending  moment  for  preceding  TE  shear 

222-233 

■N1YA(0  11)  (TE)  ’ torsional  moment  for  preceding  TE  ^jiear 

1 

TABLE  169.  TWG  ARRAY  (COOT) 


Array 

Location 

Description 

23^- 244 

VA(1-11) (MISC) ’ 1’8  s^ear  f°r  miscellaneous  items  (includes  tip 

structure;  does  not  include  structural  provision  weights  for 
concentrated  masses) . 

245-255 

M)CA(1  11)  (MISC)  ’ l"8  t>encling  moment  for  preceding  MISC  shear 

256-266 

^YA(l-ll)  (MISC')  ’ *~8  tors^onai  moment  for  preceding  MISC  shear 

267-277 

^A(l  ’1)(FUFL)’  l"8  ^ear  f°r  design  fuel  in  cells  1 and  2 at 
DWG0 

278-288 

fw<1XA(l  11)  (FUEL)’  *~8  ^endin8  moment  for  preceding  fuel  shear 

289-299 

MyA(l  (FUEL) ’ l"8  tors^onai  moment  for  preceding  fuel  shear 

300-310 

VA(1-11)(CDI  1 2)’  *’8  s^iear  f°r  design  weight  for  concentrated 
mass  items  1 and  2 at  DGW0 

311-521 

M\A(l-li'  cDL  1 ?)’  *~g  hiding  moment  for  preceding  CDL  shear 

322-332 

MyA(l-ll) (CDL  1 2)’  1~8  tors^onai  moment  for  preceding  CDL  shear 

Locations  333  through  567  contain  weight-per-inch  data  sets  for  leading 
edge,  trailing  edge,  and  torque-box  structures.  These  data  sets  are  used 
byWDDATA,  overlay  (16,0),  to  create  array  data  in  subarrays  WPILE,  WPITE, 
and  TBWPI . The  torque-box  data  set  is  created  by  FDIS  based  on  initial 
torque-box  weight  estimate.  LE  and  TE  data  sets  contain  12  items.  These 
are  average  wt/in.  for  the  12  LE  and  TE  panels  stored  in  array  TCS,  loca- 
tions 1-12.  Each  panel  weight  is  divided  by  corresponding  panel  spanwise 
length  in  the  structural  reference  system.  LE  and  TE  wt/in.  information 
printed  by  PRTA,  overlay  (9,0),  or  ACPRTA,  overlay  (18,0),  on  outer  panel 
design  summary  page  is  obtained  from  these  data  sets. 


333-344 

345-356 

357-367 


Wt/in. (0-11) (LE) , spanwise  distribution  of  total  leading  edge 
structures,  average  panel  spanwise  unit  weight 
Wt/in. (0-11) (TE) , spanwise  distribution  of  total  trailing  edge 
structures,  average  panel  spanwise  unit  weight 
Wt/in . (1- 11)  (TB) , spanwise  distribution  of  torque-box  structures,] 
initial  weight  estimate 


Locations  368  through  374  contain  data  processing  code  information  for 
the  seven  concentrated  masses.  This  data  set  is  created  by  subroutine 
MI SCOT  from  array  TCS,  locations  228  through  234. 
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TABLE  169.  TWG  ARRAY  (CONT) 


Array 

Location  Description 

368-374  ^1(1-7)’  ^ata  Processin8  code  for  concentrated  masses  1-7: 

0.0  - no  mass  exists 

+1.0  = compute  all  mass  distribution  information 
-1.0  = compute  structural  provisions  only 

Locations  375  through  400  contain  design  data  for  fuel  cells  1 and  2. 
Subroutine  FDIS  creates  these  data  sets  from  array  CCI,  locations  114 
through  126,  after  evaluation  process  for  each  fuel  cell.  Subroutine 
WDDATA  uses  these  data  sets  to  create  array  data  for  subarray  TFLD. 
Processing  of  fuel  mass  properties  by  subroutines  WFLDD  and  WVFDD,  over- 
lay (17,0),  is  based  on  information  in  this  data  set.  All  fuel  cell 
data  are  confuted  and  stored  as  per  side  values. 

(375-387)  Fuel  cell  1,  same  as  CCI (114)  through  CCI (126)  for  fuel 
cell  1. 

375  Ytd,  Y-coordinate  of  structural  reference  line  identifying 

Id 

location  of  inboard  closeout  rib  for  fuel  cell  1. 

376  Y^g,  Y-coordinate  of  structural  reference  line  identifying 

location  of  outboard  closeout  rib  for  fuel  cell  1. 

377  Xjg,  X-coordinate  corresponding  to  preceding  Yjg 

378  X^g,  X-coordinate  corresponding  to  preceding  Y^g 

379  AY^,  ^'stat^on  increment,  (Y^g-Yjgj/lO.O 

380  W^,  computed  fuel  capacity  of  cell,  based  on  input  density 

381  K^,  (Wcap+WpS)/(W^), full -capacity  scaling  factor  to  adjust 

initial  value  of  calculated  mass  distribution  data  to  sun  of 
required  full -capacity  plus  fuel  system  weights 

382  Kgpg,  (wDES+wFS)/(wtotal)>  design  capacity  scaling  factor  to 

adjust  full-capacity  mass  distribution  data  to  fuel  cell  load 
at  DGW0 

383  Wtotal*  ^Wcap+WFS^’  full 'Capacity  weight,  sun  of  full-capacity 
fuel  plus  fuel -system  weight 

384  WDES  total*  ^WDES+WFS^  * desi8n  caPacity  weight,  sum  of  fuel 

load  at  DGW0  plus  fuel  system  weight 

385  ^cap*  full-capacity  fuel  weight  for  cell.  If  not 

specified  in  input  data  set,  calculated  value  is  used.  If 
specified,  smaller  of  input  value  and  calculated  capacity  is 
used.  
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Array 

Location 


Description 


38b 

Wops*  design  fuel  load  at  DGW0  as  specified  in  item  4 of  input 
data  set 

387 

Wp^,  fuel  system  weight  associated  with  fuel  cell  1,  assuned 
to  be  distributed  proportional  to  fuel  distribution  surface 

(388-400) 

Fuel  cell  2,  same  as  CCI(114)  through  CCI(126)  and  data  set 
in  locations  375  through  387 

388 

yib 

389 

Y0B 

390 

X1B 

391 

X0B 

392 

aya 

393 

W0 

394 

K0 

395 

Ses 

396 

w 

total 

397 

W 

DES  total 

398 

W 

cap 

399 

WDES 

400 

FS 

TABU;  170.  CCW  ARRAY 


General  information  for  array  CCW: 

Blank  conrran  reference  location  * CD(1) 

Array  size  * 50  cells 

Array  CCW  contains  leading  and  trailing  edge  structure  weight  summary 
information  created  in  overlay  (14,0)  by  subroutines  WLETE,  LEWT,  TEWT, 
TEWTI,  and  LETHI.  This  array  is  saved  on  mass  storage  file  1,  record 
148,  by  subroutine  WC0NT,  overlay  (15,0).  It  is  recreated  in  overlay 
(17,0)  by  subroutine  W0DATA  from  this  source  for  processing  of  LE  and 
TE  data  by  that  subroutine. 

CCW  array  locations  are  initially  set  to  0.0  by  subroutine  LEWT. 


Array 

Location 


Locations  1 through  16  contain  weights  and  unit  weights  for  LE  and 
TE  structures.  Weight  data  set  is  initially  computed  as  pounds 
per  side  values  by  computing  routines  and  converted  to  pounds  per 
air  vehicle  values  by  subroutine  WLETE. 


IWj^,  total  leading  edge  structure  weight 

, total  trailing  edge  structure  weight 

Wrrv  fixed  leading  edge  structure  weight 

2Wt,_,  .,,,  total  leading  edge  device  weight 
Dbv  Lb 

Wpix  fixed  trailing  edge  structure  weight 

IWpL  total  trailing  edge  flaps,  sum  of  input  flap-type 

device  sets  1,  2,  and  3.  (NOTE:  Subroutine  nomenclature 

for  these  devices  is  trailing  edge  devices  3,  4,  and  5.) 

WAIL’  a^eron  weight  for  wing,  elevators  for  horizontal  tail, 

and  rudders  for  vertical  tails  specified  by  input  flap-type 
device  sets  4,  5,  or  6.  (NOTE:  Subroutine  nomenclature  for 

this  device  is  trailing  edge  device  6.) 

ZWgp,  spoiler  weights,  sum  of  input  spoiler  devices  1 and  2, 

internally  identified  as  trailing  edge  devices  1 and  2. 
(W/S)le,  unit  weight  for  total  leading  edge  structures,  weight 

in  location  1 divided  by  area  in  location  17. 

(W/S)Tp,  unit  weight  for  total  trailing  edge  structure, 

weight  in  location  2 divided  by  area  in  location  18. 

(W/S)pjx  jp. , unit  weight  for  fixed  leading  edge  structures, 

weight  in  location  3 divided  by  area  in  location  19. 
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TABLE  170.  CCW  ARRAY  (COOT) 


Array 
Locat  Lon 

Description 

12 

(W/S)D{,V  average  unit  weight  for  leading  edge  devices,  total 

weight  in  location  4 divided  by  sum  of  device  planform  areas 
in  location  20. 

13 

(W/S)pj^  unit  weight  for  fixed  trailing  edge  structures, 

weight  in  location  5 divided  by  area  in  location  21. 

14 

(W/S)p^  „ , average  unit  weight  for  trailing  edge  flaps, 
total  weight  in  location  6 divided  by  total  device  planform 
area  in  location  22. 

15 

(W/S)^i^,  unit  weight  for  aileron-type  devices,  weight  in  loca- 
tion 7 divided  by  area  in  location  23. 

16 

(W/S)gp,  average  unit  weight  for  spoiler  devices,  total  weight 

in  location  8 divided  by  total  device  planform  area  in  loca- 
tion. 24. 

Locations  17  through  26  contain  computed  planform  areas  for  leading 

and  trailing  edge  items  identified  in  locations  1 through  8.  These 

area  values  are  initially  computed  in  teims  of  square  feet  per  side 

and  subsequently  converted  to  square  feet  per  air  vehicle  values  by 
WLfcTli. 

17 

Pl31^01™  area  for  leading  edge 

18 

Sj,g,  total  planform  area  for  trailing  edge 

19 

Spix  LE»  planform  area  for  fixed  leading  edge,  total  area  less 
segments  deleted  for  leading  edge  devices 

20 

^DEV  LE*  tota^  fading  edge  device  planform  area,  sum  of  areas 
for  devices,  1,  2,  and  3. 

21 

Spix  -pE,  planform  area  for  fixed  trailing  edge,  total  area  less 
segments  deleted  for  trailing  edge  devices 

22 

SpL  total  planform  area  for  trailing  edge  flap-type  devices, 

internally  identified  as  TE  devices  3,  4,  and  5. 

23 

SAIL*  Plan^orm  area  f°r  aileron-type  device,  internally  identi- 
fied as  TE  device  6. 

24 

Sgp,  total  planform  area  for  spoiler- type  devices,  internally 
identified  as  TE  devices  1 and  2. 
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TABLE  170.  CCW  ARRAY  (CONI’) 


Array 

Location 



Description 

25 

trap,  total  planform  area  of  leading  edge,  based  on 
trapezoidal  planform 

26 

trap,  total  planform  area  of  trailing  edge,  based  on 
trapezoidal  planform 

Locations  27  through  42  contain  CG  coordinates  (Y,X)  for  the  eight 

weight 

items  in  locations  1 through  8. 

27 

YCG  for  SWLK 

28 

XCG  for  ZWLE 

29 

Y for  ZW 
Lb  1 1 

30 

XCG  f0r  IIVTE 

31 

YCG  for  "FIX  LE 

32 

XCG  f°r  WFIX  LE 

33 

YCG  for  Z"dEV  LE 

34 

XCG  for  ZWDEV  LE 

35 

ycg  for  "fix  te 

36 

XCG  f°r  WFIX  TE 

37 

YCG  f°r  ZWFL  TE 

38 

XCG  f0r  ZWFL  TF: 

39 

ycg  for  "ail 

40 

XCG  f0r  KAIL 

41 

VCG  f0r  ZWSP 

42 

XCG  f°r  ZWSP 

Locations  43  through  49  contain  type-of-device  identification  code 

for  leading  and  trailing  edge  devices.  This  data  set  is  created  by 

subroutine  LEWT,  locations  43,  44,  and  45,  and  by  subroutine  TEWTI, 

locations  46  through  49.  These  control  codes  are  used  by  subroutine 

WLETE  to  identify  device  type  during  output  print  of  calculated  leading 

and  trailing  edge  summary  information  under  control  of  IP (12) , control 

card  2, 

column  12.  Set  created  by  LEWT  is  device  type  for  each  of  the 
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TAB  Li-  170.  CCW  ARRAY  (CONCL) 


Array 

Location 

Description 

three  sets  of  devices,  internally  identified  as  leading  edge  device  1, 
2,  and  3.  Code  value  definitions  are: 

1.0  = leading  edge  slats 

2.0  = leading  edge  kruger  flaps 

3.0  = droop  leading  edge 

Trailing  edge  sets  created  by  TEWTI  are  for  flap/aileron- type  devices, 
internally  identified  as  trailing  edge  device  3,  4,  5,  and  6.  Code 
value  definitions  are: 

0.0  = simple  flaps 

1.0  = single-slotted  flaps 

2.0  = double -slotted  flaps 

3.0  = triple-slotted  flaps 

4.0  = aileron 

5.0  = elevator 

6.0  = rudder 

43 

, dev  ice -type  code  for  LE  device  1. 

44 

N^?,  device  -type  code  for  LE  device  2. 

45 

N^pj,  device-type  code  for  LE  device  3. 

46 

device -type  code  for  TE  device  3. 

47 

device-type  code  for  TE  device  4. 

48 

Mpp,.,  device-type  code  for  TE  device  5. 

49 

N,  , device -type  code  for  TE  device  6. 

50 

Not  used 
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TABLF.  171.  CCI,  CCL,  and  CCT  ARRAYS,  OVERLAY  (14,0) 


General  information  for  arrays  CCI,  CCL,  and  CCT: 

Blank  coimon  reference  location:  CCI  = CD  (1651) 

CCL  = CD  (51) 

CCT  = CD  (351) 

Array  size  = 300  cells 

Arrays  CCI,  CCL,  and  CCT  all  contain  same  type  of  information.  CCI  is 
working  array  for  overlay  (14,0)  subroutines  that  compute  leading 
and  trailing  edge  mass  distribution  data.  CCL  and  CCT  are  tenporary 
storage  routines  for  CCT  data  confuted  for  LE  and  TE  structures, 
respectively.  Array  CCL  is  created  by  subroutine  LEWT,  array  CCT  by 
subroutine  TEWT.  Both  arrays  are  used  by  mass  integration  subroutine 
LETEI  to  recreate  CCI  array  data  during  separate  calculation  passes 
| for  mass  properties  integration  programmed  in  LETEI. 

Array  CCI  is  created  by  both  subroutines  LEWT  and  TEWT.  It  contains 
necessary  weight  and  control  geometry  information  for  all  LE  and  Tli 
structural  conponents.  Data  sets  created  for  storage  of  each  type  of 
control  surface  device  data  are  sized  to  contain  information  for  up 
to  six  separate  devices  stored  in  consecutive  cell  locat:  -»ns.  How- 
ever, number  of  LE  devices  is  limited  to  three.  In  TE  c:  •rrol 
device  analysis,  each  cell  location  in  data  sets  refer  to  a specific 
type  of  TE  device. 

I All  weight  data  are  computed  in  terms  of  weight  per  side. 

I CCI  array  locations  are  set  to  0.0  by  subroutines  LEWT  and  TEWT. 


Array 

Location 

Description 

Locations  1 through  63  contain  fixed  structure  panel  weight,  distribu- 
tion, and  control  geometry  data.  These  data  sets  describe  fixed 
structure  without  any  control  surface  devices.  Panels  are  the  10  plan- 
form  segments  with  parallel  aerodynamic  chords  that  are  defined  by 
Y-coordinates  for  the  11  structural  analysis  stations.  Spanwise  and 
chordwise  distribution  parameters  are  computed  in  aerodynamic  refer- 
ence system. 

1 

2-11 

2W,  . , total  weight  of  fixed  structures,  sum  of  W , ,,  ... 

basic’  b pnl  (1-10), 

following 

Wpni  ^ , panel  weights  for  the  10  aerodynamic  LE  or  TE 

strips  defined  by  Y^(l-ll) 
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TABLE  171.  CCI,  CCL,  and  CCT  ARRAYS,  OVERLAY  (14,0)  (COOT) 


Array 

Location 

Description 

12-21 

TAN  Z j ^ 10^ , slope  of  spanwise  distribution  line  for  the 

10  panels,  based  on  weight  per  inch  ordinates  at  inboard  and 
outboard  stations  of  each  panel.  Each  weight  ordinate  is  com- 
puted as  product  of  unit  weight,  lb/sq  in.,  times  true  panel 
chord  at  control  stations. 

22-31 

C.,  ^ ^ X-axis  intercept  corresponding  to  preceding  slope 
for  the  10  panel  weight  distribution  lines 

32-41 

^X(l-lO)’  taPer  rati°  f°r  chordwise  distribution  of  spanwise 
weight  ordinates  for  each  panel,  A = ^af/ZFWD 

42-52 

Xjn,  ,,  hm  X-coordinate  for  forward  panel  control  point  at 
rWU  ( 1 - 1 1 J 

'*EA  ^ , computed  location  for  true  leading  edge  for  LE 

panels,  or  rear  spar  for  TE  panels.. 

53-63 

| 

i 

*ALT  (1  11)  * ^-coordinate  for  aft  panel  control  point  at 
YEA  1 11’  ^ront  sPar  ^or  ^ Panels  > or  computed  location  for 
true  trailing  edge  for  TL  panels 

Locations  64  through  147  contain  weight,  distribution,  and  control 

geometry  data  for  up  to  six  control  surface  devices. 

64-69 

Wpp\,  ^ weight  for  each  of  the  separate  control  devices, 

1,  2,  and  3 for  LE,  1 through  6 for  TE.  The  variable  input 
data  array  D locations  for  data  sets  corresponding  to  these 
are: 

Device  No.  LE  TE 

1 D(1500- 1509)  D(1580-1594) 

2 D(1510- 1519)  D(1595-1609) 

3 D(1520- 1529)  D(1610-1629) 

4 - D(1630-1649) 

5 - D(1650-1669) 

6 (Wing  = aileron  - D(1670-1689) 

(Hori  = elevator)  D(1690-1709) 

(Vert  = rudder)  D(1710-1729) 

70-^5 

(W/S)Dev  » device  unit  weight,  lb/sq  ft 

76-81 

^DLV  (1  6)’  ^ev^ce  plsnfo™  area,  lb/sq  ft 
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TABU:  171.  a: I,  ca,  and  CCT  ARRAYS,  OVERLAY  (14,0)  (CONT) 


Array 
Locat ion 

Description 

82-87 

Yjy  ^ Y-coordinate  for  inboard  edge  of  device 

88-93 

YrtU  ri  m Y-coordinate  for  outboard  edge  of  device  ! 

{0D  ( 1 “O  J 

94-99 

YCG  (1-6)  * Y‘coorc^inate  f°r  centroid  of  device  weight 

100-105 

*CG  ^ ^ , X-coordinate  for  centroid  of  device  weight 

106-111 

TAN  slope  of  spanwise  distribution  line  for  each 

device 

112-117 

X-axis  intercept  corresponding  to  preceding  slopes 

118-123 

pgy  ^ » taper  ratio  for  chordwise  distribution  of  span- 

wise  weight  ordinates  for  each  device,  \ - 

124-129 

j 

TAN  ^ (16)’  sloPe  forwarc*  control  line  defining 

device  Lfi 

130-135 

CX  RVD  DEV  (1-6)’  X*ax^s  inter^P*  corresponding  to  preceding 
slopes  for  forward  control  lines 

136-141 

TAN  X^pp  pEV  (1-6)’  s^°Pe  control  line  defining  device  | 

TE 

142-147 

CX  AFT  DEV  (1-6)’  X~ax*s  intercept  corresponding  to  preceding 
slopes  for  aft  control  lines 

Locations  148  through  219  contain  weight,  distribution,  and  control 

geometry  data  for  processing  of  fixed  structures  to  be  deleted  and 

replaced  with  control  surface  devices. 

148-153 

WAFIX  (-)  (1-6) 

154-159 

(w/s)  AFIX  (-)  (1-6) 

160-165 

SAF1X(-)(1-6J 

166-171 

YCG  AFIX(-)(l-6) 

172-177 

XCG  AFIX(-) (1-6) 

178-183 

TAN  ZAFIX(-)(l-6) 

184-189 

CZ  AFIX(-)  (1-6) 

190-195 

XX  AFIX(-)(l-6) 

196-201 

TAN  X 

FWDAFIX(-)(l-6) 
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TABU:  171.  CC1,  CGL,  and  CCT  ARRAYS,  OVERLAY  (14,0)  (CONT) 


Array 

Location 

Description 

202-207 

CX  FWD  AFIX (-)(l-6) 

208-213 

TAN  X 

AFT  AFIX(-) (1-6) 

214-219 

CX  FWD AFIX(-) (1-6) 

Locations  220  through  291  contain  weight,  distribution,  and  control 

geometry  data  for  processing  of  incremental  fixed  TE  structures  to  be 

added 

to  basic  fixed  TE  panel  weights.  This  data  set  is  created  during 

processing  of  TE  devices  only  and  in  accordance  to  type -of- device  and 

input  control  information. 

220-225 

WAFIX  (+)  (1-6) 

226-231 

(W/S)  AFIX(+) (1-6) 

232-237 

S AFIX(+)(l-6) 

238-243 

Y 

CGAFIX(+)(l-6) 

244-249 

XCG  AFIX(+) (1-6) 

250-255 

1AN  L A11X(+) (1-6) 

256-261 

4 AFlX(+)(l-6) 

262-267 

XX  AFTX(+)  (1-6) 

268-273 

TAN  Y 

TWD  AFIX(+) (1 -6) 

274-279 

CX  FWD  AFTX(+)  (1-6) 

280-285 

I AN  Y 

AFTAFIX(+)(l-6) 

286-291 

LX  FWD  AFIX(+)  (1-6) 

Locations  292  through  295  contain  grid  size  control  data  created 

from  s 

ubarray  DINT1  of  variable  input  data  array  D,  locations  1143 

through  1154. 

292 

Ny,  mnximin  nunber  of  chordwise  strips  for  each  panel, 
DINTI(2)  for  LE  and  DI.VTI(3)  for  TE 

293 

AY^in,  minimum  width  of  chordwise  strips  for  each  panel, 
DINTI (5)  for  LE  and  DINTI(6)  for  TE 
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TABU:  171.  in,  OCL,  and  OCT  ARRAYS,  OVERLAY  (14,0)  (CONCL) 


Array 

Location 

Description 

294 

N^,  maximun  nunber  of  grids  in  each  chordwise  strip, 

295 

DINTI  (8)  for  LF.  and  DINTI  (9)  for  TE 

AXm^n*  minimun  grid  height  in  each  chordwise  strip,  DINTI (11) 

for  LE  and  DIOTT(12)  for  TE 

Locations  296  through  300  contain  data  created  and  used  during  compu- 
tations of  basic  fixed  structure  weights  by  subroutines  LEWT  and  TFV.T . 

K^ys,  computed  weight  factor  to  be  applied  to  basic  calculated 
(W/SK  value.  If  (W/S)  is  input,  only  input  K^<,,  item  22  of 
fixed  LE  and  TI:  input  data  sets,  is  used. 

(W/S) , computed  or  input  basic  unit  weight,  including  applicable 
lb/sq  in. 

AC  /AC  , average  chordwise  centroid  location  for  basic 
cp  ave  6 

weight,  fraction  of  average  chord  from  forward  control  line, 
computed  as  CP  = (1  + 2 X) /( 3 ♦ 3 A) , where  A = input  value, 
location  229 

*XCP’  taper  rat^°  f°r  average  chordwise  distribution  of  basic 

fixed  structure,  input  value,  item  3 of  fixed  LE  and  TE  input 
data  sets 

C ( , average  fixed  structure  chord  computed  at  Y- station 

3V6 

* 1/2  (Yx  ♦ Yn) 
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TABLE  172.  TCS  ARRAY,  OVERLAY  (14,0) 

General  information  for  array  TCS : 

Blank  common  reference  location  = CD(1401) 

Array  size  = 250  cells 

Array  TCS  contains  mass  distribution  data  resulting  from  numerical 
integration  procedures  programmed  in  subroutine  LETEI  for  leading 
edge  and  trailing  edge  structures.  Mass  distribution  data  are 
computed  and  stored  for  each  distribution  panel  defined  for 
weight  analysis,  flutter  optimization,  and  flexible  loads  analysis 
reference  systems. 

Array  TCS  data  are  used  by  LETE2  to  create  LE  and  Tli  data  in  arrays 
CLEI,  CTEI,  CI0Y  for  use  by  overlay  (17,0)  subroutine  W0DATA , WVFDD,- 
and  KFLDD. 

Array 

Locat ion  Description 

i—  . . ■ ...  L ■■■■-_ 

Locations  1 through  36  contain  weight  and  moment  data  for  LE  or  TE 
structures  integrated  in  the  weight  analysis  system.  This  data  set  con- 
tains weight  and  moment  data  for  12  panels  defined  by  the  11  structural 
analysis  control  stations,  centerline  station,  and  tip  station.  Panel 
(0)  is  defined  by  the  X-axis  and  the  structural  chord  defined  by  control 
station  1,  YA1.  Panel  (11)  is  defined  by  the  structural  chord  of  con- 
trol station  11,  Y ^p,  and  the  aerodynamic  tip  chord.  Any  LE  or  TE 
structures  within  these  panels  are  assigned  to  these  panels. 


1 

ZW  weight  of  structure  inboard  of  structural  chord. 

pnl(u) 

2-11 

ZW  . ,,  . , weight  of  structure  between  control  stations 

pnl(l-lO)  ° 

1 and  11 

12 

IW  weight  of  structure  outboard  of  structural  chord  11 

pnl(ll) 

13-14 

2(W*£Y^q  sum  of  grid  spanwise  moments  for  each  of  the 

12  preceding  panels.  Moments  are  computed  at  inboard  control 
station,  Y for  each  panel. 

25-36 

X(W-AXX)  ^ sum  of  grid  chordwise  inoments  for  each  of  the 

12  preceding  panels.  Moments  are  computed  at  inboard  control 
station,  X^.  = 0,  for  each  panel. 

823 


TABU:  172. 


TCS  ARRAY,  OVLRLAY  (14.0)  (CONI') 


I 


Array 
Locat  ion 


Description 


i 


I 


i 


Locations  37  through  113  contain  weight,  moment,  and  inertia  data 
for  Lli  or  TL  structures  integrated  in  the  flutter  optimization  reference 
system.  This  data  set  contains  data  for  the  11  structural  strip 
panels  defined  for  the  11  structural  synthesis  control  stations, 

Y \n-n),  (TG (1)  - TG (11)) . The  spanwise  panel  boundaries  are  defined 
by  ?'  ^ j.,  , (TG (45)  - TG (56) ) . All  weights,  moments  and  inertia  are 

summed  to  the  structural  synthesis  control  points  for  the  panel , 

37-47 

ZW  , sum  of  grid  weights  for  structural  strip  panels 

pnl ( 1 • 1 1 J 

defined  for  flutter  optimization  program 

48-58 

2(W*AY^)^  ^i),  sum  of  grid  spanwise  moments  for  each  of  the 

11  flutter  optimization  panels,  moments  computed  at  structural 
synthesis  control  station,  Y^ , of  panel 

59-69 

SfW'AX.).,  in,  sum  of  grid  chordwise  moments  computed  at 
A (1-11J 

structural  synthesis  control  station,  X^=0,  f#r  each  panel 
E(W’AX^)  , and  2(1^)^  ^).  Initially,  sum  of  second 

weight  moment  for  pitch  inertia  calculations.  Final  value 
is  the  pitch  inertia,  1^^  = 2(N'AX'j  +2(1^) . 

70-80 

81-91 

2(W*AY^2)  ^ jj)  and  2(1^.)^  roll  inertia  data 

92-102 

eUqy  ) q_u)  slun  of  8Tid  pitch  (I0)'s 

105-113 

^^OX^U-ll)’  SUm  °f  grid  r011  ^Vs 

Locations  114  through  190  contain  weight,  moment,  and  inertia  data  for 
Lh  or  TL  structures  integrated  in  the  flexible  loads  analysis  reference 
system.  This  data  set  is  sized  to  contain  data  for  11  aerodynamic 
strip  panels;  however,  data  are  computed  for  only  1C  panels  as  de- 
fined by  (Y,X)  coordinates  in  TGA(1)-TGA(42) . Data  are  stored  in 
first  10  locations  of  each  subsef . 


114-123 


124 

125-134 


ZWpni ci_ jo) » sum  of  grid  weights  for  aerodynamic  strip 
panels  defined  for  flexible  bads  analyses  program 
Not  used 

20V-AY)  sum  of  grid  spanwise  moments  for  each  of  the 

l 1 " 1 U ) y 

10  flexible  loads  analysis  panels,  moments  computed  at  panel 
control  station,  Y. , defined  in  TGA(23) -TGA(32) . 
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TABU;  172.  TCS  ARRAY,  OVERLAY  (14,0)  (CONCL) 


Array 
Loeat ion 

Description 

135 

Not  used. 

136-145 

Z(W-AX) ^ , sum  of  grid  chordwise  moments  computed  at 

panel  control  station,  X.,  defined  in  TGA(33)-TGA(42) 

146 

Not  used. 

147-156 

£(W*AX2)  , and  (^(1-10)’  Initially,  sum  of 

second  weight  moment  for  pitch  inertia  calculations. 
Final  value  is  pitch  inertia,  Iy^  = 2(W*AX2)^  + 1(1^)^ 

157 

Not  used 

158-167 

I(W-AY2)(1.10)  and  S(IX) (1_10) » ro11  inertia  data 

168 

Not  used 

169-178 

£(IOY)  (1-10) ' suin  of  grid  pitch  fWs 

179 

Not  used 

180-189 

2(W(1-10)’  sm  of  gricl  ro11  (I0),S 

190 

Not  used 

Locations  192  through  227  contain  shear  and  moment  data  for  LE  or 

TE  structures  computed  from  panel  integration  results  stored  in 

locations  1 through  36. 

192 

V,,.,,  1-g  shear  at  centerline 

193-203 

V jj-j,  1-g  shear  at  structural  analysis  control  stations 

Y\(i-nr 

204-215 

^Va(0  11)’  mounts  for  preceding  shears 

216-227 

^Y\(0  11)’  torsional  moments  for  preceding  shears 

Locations  228  through  237  contain  yaw  inertia  data  computed  for 

the  10  aerodynamic  strips  defined  for  flexible  loads  analysis  program 

228-237 

£ (Iz)  ^1  » sum  of  grid  yaw  inertia  computed  at  control 

stations  (Y^,X^)  defined  in  TGA(23)  - TGA(42). 

238-250 

Not  used 
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TABLE  173.  CKD  ARRAY,  SUBROUTINE  LETEI 


General  information  for  array  CKD: 

Blank  common  reference  location  = CD(1951) 

Array  size  * 50  cells 

Array  CKD  is  used  by  subroutine  LETEI,  overlay  (14,0),  for  storage  and 
retrieval  of  local  airfoil  depth  data  used  during  integration  loops 
of  leading  and  trailing  edge  structure  weights.  Parameter  values  for 
depth  variations  stored  in  locations  1 through  40  are  created  from 
array  TFRDK  for  each  integration  pass.  Locations  41  through  50  are 
used  for  storage  of  pertinent  parameter  values  computed  during  inte- 
gration of  LE  and  TE  structures. 

Array 
1 Location 

Description 

1-10 

1 

1 

11-20 

1 

21-30 

31-40 

41 

42 

43 

44 

45 

46 

47 

48-50 

- 

Tan  KDR<u(1_10jf  from  TFRDK (1 ) -TFRDK (10)  for  LE  and 
TFRDK(41) -TFRDK(50)  for  TE 

C._.  im  from  TFRKD(11)-TFRDK(20)  for  LE  and  TFRDK (51)- 

TFRDK (60)  for  TE 

Tan  KDa^  , from  TFRDK(21) -TFRDK (30)  for  LE  and 

AFT  (1-10) 

0.0  for  TE 

C..,..^  (1-10),  from  TFRDK(31)-TFRDK(40)  for  LE  and  0.0  for  TE 

JuJAr  1 

^FWD  3t  stat^on  Y- 
l 

KD  at  station  Y. 

AFT  l 

Tan.  WX,  chordwise  KD  slope  at  strip  (KDApT-KDpWD)/AxJ 
KD  at  station  (Y.,X.),  depth  factor  at  grid  centroid 
yKD)2 

K_  for  component,  from  DKDIN(2)  for  LE  and  DKDIN(3)  for  TE 
^ 2 

W id  • (KD)  , weight  (1^)  term  for  local  airfoil  depth 

effect  for  each  grid 
Not  used 
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TABU:  174.  CLHI  and  CTlil  ARRAYS 


General  infomiation  for  arrays  CLHI  and  CTEI: 

Blank  common  reference  locations:  CLEI  = CD(651) 

CTHI  = CD (801) 

Array  sizes  =150  cells 

Arrays  CLHI  and  CTHI  contain  mass  distribution  data  for  leading  edge  and 
trailing  edge  structures  created  by  subroutine  LHTEI  from  computed 
data  stored  in  array  TCS.  CLEI  and  CTEI  are  saved  on  mass  storage 
file  1,  records  140  and  150,  by  subroutine  WLETE.  The  arrays  are 
recreated  from  this  source  by  subroutine  W0DATA  for  overlay  (17,0) 
computations . 


Array 

Location 

Description 

Locations  1 through  36  contain  mass  distribution  data  integrated  in  the 
weight  analysis-reference  system.  This  data  set  is  created  from 
array  TCS,  locations  1 through  36. 

1-12 

13-24 

25-36 

^()  uj,  weight  analysis  reference  system 

S(W- A Y N ) (0-11) 

2(W*  A X \ ) (0-11) 

Locations  37  through  91  contain  mass  distribution  data  integrated  in  the 
flutter  optimization  reference  system.  This  data  set  is  created  from 
array  TCS,  locations  37  through  91. 

37-47 

48-58 

59-69 

70-80 

81-91 

^Wpnl  (1-11)’  optimization  reference  system 

I(  ’4ya  3 ri-ii) 

Z(IY\  hl-ll) 

iax.\)(i-ii) 

Locations  92  through  146  contain  mass  distribution  data  integrated 
in  the  flexible  loads  analysis  reference  system.  This  data  set  is 
created  from  array  TCS,  locations  114  through  168. 

92-101 

102 

1C  3- 112 

113 

114-123 

ZW  ^ ^ ^ , flexible  loads  analysis  reference  system 
0.0 

S(W-AY)  (i_iy) 

0.0 

^VlO) 

827 


828 


TABU:  175.  CI0Y  ARRAY 


General  infonnation  for  array  CI0Y: 

Blank  common  reference  location  = 1(501)  in  overlays  (14,0),  (15,0),  and 

(10.0) .  CO  (1401)  in  overlay  (17,0). 

Array  size  = 150  cells 

Array  CI0Y  contains  yaw  inertia  data,  I^,  computed  in  overlays  (14,0)  and 

(15.0)  for  use  in  overlay  (17,0)  for  total  weight,  CG,  and  inertia  com- 
putations by  sub routine  W0DATA.  This  array  also  contains  mass  distribu- 
tion data  for  concentrated  masses.  Array  CI0Y  is  saved  on  mass  storage 
file  1,  record  190,  by  subroutine  IVDDATA,  overlay  (16,0).  This  record 
is  read  into  core  by  W0DATA,  updated  with  final  torque-box  (I2)  * s and 
rewritten.  Array  CI0Y  is  subsequently  recreated  by  W0DATA  for  total 


surface  mass  distribution  calculations.  Array  CI0Y  is  initialized  to  . 
0.0  by  subroutine  WLETE. 


Array 

Location 

Description 

Locations  1 through  70  contain  yaw  inertia  for  the  10  aerodynamic 
panels  defined  for  flexible  loads  analysis. 

1-L0 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

2(IT),rufl  ,,v. , torque-box  structures,  created  by  W0DATA  from 
TCS(201 ) -TCS(210) . 

2(1-),..,.  ..... , leading  edge  structures,  created  by  LETEI  from 
l U;(  1 -luj 

TCS(228) -TCS(237) . 

2(1  ^Tb (1-10)  trailin8  ec*8e  structures,  created  by  LETEI  from 
TCS (228) -TCS(237) 

2(I-.),,Ic^n  I,.-,  miscellaneous  contents,  created  by  MISCIT  from 
l MI  SC  ( 1 - 10)  , / 

CKD(21)-CK1)(30) 

22(1  - )ci)L(l  10)'  concentrat<?d  masses,  created  by  CDL  from 
CKD(31) -CKD(40) 

2(I7)FLi(i  jqj  , fuel  in  cell  1,  created  by  FDIS  from  TCS(201)- 
TCS(210) 

2(1  z) FI  2(1  10)’  *n  CC^  create^  by  FDIS  from  TCS(201)- 

TCS(210) 

Locations  71  through  120  contain  mass  distribution  data  for  deleted 
weights  of  concentrated  mass  items  1 and  2 at  the  design  point  for  flexi- 
ble loads  analysis.  This  data  set  is  computed  by  subroutine  CDL,  overlay 
(15,0).  Values  are  added  to  distribution  data  for  concentrated  masses 
stored  in  array  Gill,  flexible  loads  analysis  set,  for  computations  of 
total  panel  and  CG  computations  by  subroutine  W0DATA,  overlay  (17,0). 
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TABU:  175.  C10Y  ARRAY  (CONCL) 


Array 

Location 

71-80 


81-90 

91-100 

101-110 

111-120 


Description 

ZAW^l  ^ ^ pni(i-io)'  ^lcxible  loads  analysis  reference  system 

panel  weights  for  that  portion  of  concentrated  mass  items  1 and  2 
which  arc  deleted  for  mass  status  at  the  design  condition  for 
flexible  loads  analysis.  Weights  in  affected  panels  are  based  on 
"beamed  reaction"  weight  at  panel  CG's  that  straddle  concen- 
trated mass  CG. 


Z^)CDL  1,2  pnl  (1-10)  ’ firSt  mass  moment  for  preceding 
weights 

KAW-X)  ^ 1(1-10)’  ^rst  mass  momont  f°r  preceding 

weightsLUj  ’ Pn 


I(IY)r 


CI)L  1,2  pnl  (1-10) 


, pitch  inertia  for  preceding  weights 


Z(1x)Cdj  j 2 pnl (1-10)’  ro11  inertia  P°r  preceding  weights 
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TAIil.I ! 176.  TGR  ARRAY,  SUBROUTINE  LEUT 


General  information  for  array  TGR: 

Blank  common  reference  location  * T(1751) 

Array  size  * 100 

Array  TGR  is  used  for  storage  and  retrieval  of  input  variable 
data  for  analysis  of  fixed  leading  edge  and  leading  edge 
control  surfaces.  Subarray  TLED,  dimension  25,  is  assigned 
to  locations  TGR(51)-TGR(75) . This  subarray  contains 
variable  data  from  array  DLE  for  fixed  leading  edge  analysis 
and  from  arrays  DLED1  and  DLEDK  for  control  surface  analysis. 
Locations  1-50  and  76-78  are  used  for  storage  of  calculated 
data. 


Subarray 

1 

Array 

TLED 

Fixed  Leading  Edge 

Leading  Edge  Control 

Location 

Location 

Analysis 

Surface  Analysis 

i 

2 root » fixed 
weight/ inch  at 
inboard  control 
station. 

dWjj: , fixed  structure  weight  to  be 
deleted  for  device  i 

2 

— 

z2 

Ycg,  centroid  for  deleted  weight 

3 

— 

Z3 

XcG,  centroid  for  deleted  weight 

4 

— 

Z4 

Zjb,  fixed  structure  weight/inch, 
inboard  station  of  device 

5 

— 

z5 

Z03,  fixed  structure  weight/inch 
outboard  station  of  device 

6 

— 

z6 

4Zib 

7 

— 

z7 

dZ0B 

8 

" 

Z8 

ZLE  IB>  ordinate  of  weight  distri- 
bution surface  at  Yjg,  Xle 

9 

— 

Z9 

ZLE  0B>  ordinate  of  weight  distri- 
bution surface  at  YTri,  X,  _ 

— 

Z10 

IB’  LE 

ZFS  IB 

11 

— 

Zll 

ZFS  0B 

12 

ZAC  ib>  ordinate  of  weight  distri- 
bution surface  at  Yjb  and  fixed 
LE  weight  deletion  X-control 
station  defined  by  the  input 
data  in  TLED (7) 

13 

ZAC  0B>  same  as  the  foregoing 
except  at  Y^g  and  X(TLED(8)) 
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TABLE  176.  TGR  ARRAY,  SUBROUTINE  LEWT  (CONT) 


Array 

Location 

Subarray 

TLED 

Location 

14 

— 

15 

16 

— 

17 

— 

18 

19-36 

— 

37 

— 

38 

39 

— 

40 

— 

41 

— 

42 

— 

43 

— 

44-50 



51 

1 

52 

2 

53 

3 

54 

4 

55 

5 

56 

6 

57 

7 

58 

8 

59 

9 

60 

Fixed  Leading  Edge 
Analysis 


(W/S)le,  input  unit 
weight 
Kwt 
A wt 
Kl 
Cl 
C2 
C3 

K9 

Ls 

c4 

(t/c)ref 


Leading  Edge  Control 
Surface  Analysis 


Xcg  IB»  centroid  of  deleted  part 
of  fixed  LE  surface  at  the 
inboard  station 
Xcg  0B*  same  as  ^e  foregoing 
except  at  outboard  station 
A awt,  spanwise  taper  ratio  of 
deleted  LE  weights,  AZ0b/AZib 
A ib*  chordwise  taper  ratio 
of  deleted  weight  distribution 
surface,  (z  AC  IB)/(zLE  IB) 

XAWT  0B*  (z  AC  0B)/CzLE  <$) 

CGy  DEV*  spanwise  centroid  of 
device  weight,  fraction  of 
device  span 

Ay  dev*  spanwise  taper  ratio  of 
device  weight  distribution  line 
Zjb,  weight  ordinate  at  inboard 
station  of  device  weight  distri- 
bution line 

Z0b*  weight  ordinate  or  outboard 
station 

CGX  dev*  chordwise  centroid  of 
device  weight,  fraction  of 
average  device  chord 
Ax  DEV*  chordwise  taper  ratio  of 
device  weight  distribution  line 

TYPE,  device  type  code 

Number  of  panels 

yIB 
y0B 
CTE  IB 
CTE  0B 
^Cfixed  IB 
ACfixed  0B 

(W/S)DEV*  input  unit  weight 
^vt 
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TABLE  176.  TGR  ARRAY,  SUBROUTINE  LEW  (CONCL) 


Array 

Location 

Subarray 

TLED 

Location 

61 

11 

62 

12 

63 

13 

64 

14 

65 

15 

66 

16 

67 

17 

68 

18 

69 

19 

70 

20 

71 

21 

72 

22 

73 

23 

74 

24 

75 

25 

76 

— 

77 

— 

78 

— 

79-100 

— 

Fixed  Leading  Edge 
Analysis 


Leading  Edge  Control 
Surface  Analysis 

Mle 

* wt 

Kl 

Cl 

C2 

C3 

c4 

C5 

*2 

C6 

(i/c)ref 

K3 

k4 

c7 

Norf 

Ki  + K3  «■  K4 

CQ'Spnl)/^pnl 

KdeV*  device  weight  index  factor 


TABU-  177.  TST  ARRAY,  SUBROUTINE  LEWT 


General  information  for  array  TST: 

Blank  cormon  reference  location  ■ T(1701) 

Array  size  ■ 50  cells 

Array  TST  is  used  for  storage  and  retrieval  of  calculated 
leading  edge  control  device  geometry  and  weight  distri- 
bution data.  This  array  is  used  during  computations  for 
each  of  three  devices  analyzed  by  subroutine  LEWT,  array 
locations  are  initially  set  to  0.0  before  each  analysis. 

Array 

Location 

Description 

1 

Yib,  inboard  control  station  for  device  i 

2 

Y0b,  outboard  control  station  for  device  i 

3 

XFWD  IB»  X-coordinate  of  true  leading  edge  at  Yib 

4 

XFWD  0B*  X-coordinate  of  true  leading  edge  at  Y0b 

5 

XAFT  IB>  X-coordinate  of  device  trailing  edge  at  Yjb 

6 

XAFT  0B  > X-coordinate  of  device  trailing  edge  at  Y0b 

7 

Cib,  device  chord  at  Yib 

8 

C0b,  device  chord  at  Y0b 

9 

S,  total  projected  plan  from  area  for  device  i,  sq  ft/side 

10 

lAFT»  device  span,  distance  along  device  trailing  edge 

11 

Tan  C,  slope  of  device  aerodynamic  chord  equation 

12 

C^,  center  line  intercept  for  device  aerodynamic  chord  equation 

13 

LAPT/Npnl  * P311®1  len8ths 

14 

Si,  inooard  panel  area,  sq  ft/side 

15 

S2,  middle  panel  area,  sq  ft/side 

16 

S3,  outboard  panel  area,  sq  ft/side 

17 

Wi,  inboard  panel  weight,  lb/side 

18 

W2,  middle  panel  weight,  lb/side 

19 

W3,  outboard  panel  weight,  lb/side 

20 

(W/S)i,  inboard  panel  unit  weight,  lb/sq  ft 

21 

(W/S)2,  middle  panel  unit  weight,  lb/sq  ft 

22 

(W/Sjj,  outboard  panel  unit  weight,  lb/sq  ft 

23 

Yi,  inboard  station,  panel  1 

24 

Y2,  outboard  station,  panel  1 

25 

Y3,  outboard  station,  panel  2 

26 

Y4,  outboard  station,  panel  3 

27 

Ci,  device  chord  at  Yi 

28 

C2,  device  chord  at  Y2 

29 

C3,  device  chord  at  Y3 

30 

C4,  device  chord  at  Y4 
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TABI.l  l?7.  TST  ARRAY,  SUBROUTINE  LEWT  CCONCL) 


Array 

Location 

Description 

31 

CCiyi , spanwise  centroid,  panel  1 

32 

CGy2»  spanwise  centroid,  panel  2 

33 

CGy’3»  spanwise  centroid,  panel  3 

34 

CGxi»  chordwise  centroid,  panel  1 

35 

C(ix2»  chordwise  centroid,  panel  2 

36 

CGX3 , chordwise  centroid,  panel  3 

37 

4y1,2.3 

38 

Ax,  planform  taper  ratio,  panel  1 

39 

A2,  planform  taper  ratio,  panel  2 

40 

A3,  planform  taper  ratio,  panel  3 

41 

CG\,  chordwise  centroid,  fraction  of  chord  at  Yq] 

42 

Ay,  chordwise  taper  ratio  of  weight  distribution  surface 

43 

X^le  ib»  chordwise  station  for  fixed  leading  edge  cutoff  at  Yjb 

CdLE  ib,  chord  for  fixed  leading  edge  deletion  at  Yjb 

44 

X/H.E  0b,  chordwise  station  for  fixed  leading  edge  cutoff  at  Y^g 

C/\tf  0b  > chord  for  fixed  leading  edge  deletion  at  Y0b 

45 

Tan  Cat  f.  slope  of  Cai.f  equation 

46 

Ctat.Fi  centerline  intercept  for  Cai.f  equation 

47 

(NZULT  ' IX^/Sgurface 

48 

XW,  total  device  weight,  lb/side 

49 

rMy,  total  moment  about  the  X-axis,  in. -lb 

50 

TMy,  total  moment  about  the  Y-axis,  in. -lb 
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TABLE  178.  TTED  ARRAY 


General  information  for  array  TTED: 

Blank  common  reference  location  ■ TCiR(51) 

Array  size  = 40 

Array  TTED  is  used  for  storage  in  retrieval  of  input  variable  data  for 
analysis  of  fixed  trailing  edge  and  trailing  edge  devices.  Subroutine 
TEWT  initializes  array  locations  to  zero  and  transfers  input  data 
subarray  DTE  information  to  TTED  for  analysis  of  fixed  TE  structures. 
In  the  evaluation  loop  for  TE  devices,  subroutine  TEDEV  organizes 
device  variable  data  into  array  TTED  in  accordance  to  device  type. 
Variable-data  subarrays  DTED1,  DTED2,  DSPDK,  DFLPK,  and  DAILK  are 
used  to  create  required  TTED  data. 


Array  TTED  is  printed 
under  control  of 


by  subroutine  TEWTI , as  part  of  array  TGR, 
IP (11),  case  control  card  1,  column  11. 


Spoilers, 
Devices  1,  2 

Flaps ; Devices 
3,  4,  5,  6; 

Types  0,  1,  2,  3 

Ailerons; 
Elevators ; 
Rudders;  Device 
6;  Types  4,  5,  6 

Ref  Data  Arrays 

Ref  Data  Arrays 

Ref  Data  Arrays 

ETED1,  DSPDK 

DTED2,  DFLPK 

DTED2,  DAILK 

- 

id. 

type 

ID, 

type 

V 

V 

Npnl 

yib 

yib 

yib 

Y 

0B 

Y0B 

Y0B 

CFWD  IB 

C1  IB 

C1  IB 

CFWD  0B 

C1  0B 

C1  0B 

C/vFT  IB 

C2  IB 

C2  IB 

CAFT  0B 

C2  0B 

C2  0B 

- 

C3  IB 

C3  IB 

- 

C3  0B 

C3  0B 

! — 

C4  IB 

C4  IB 

Array 

Location 


Fixed  TE 
Structure 


Ref  Data  Array 
DTE 


1 


5 

6 


(W/S) 


TE 


K 


wt 


xwt 
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Fixed  TF. 
Structure 

Spoilers, 
Devices  1,  2 

Flaps;  Devices 
3 , 4 , 5 , 6 ; 

Types  0,  1,  2,  3 

Ailerons ; 
Elevators ; 
Rudders;  Device 
6;  Types  4,  5,  6 

Array 

Ref  Data  Array 

Ref  Data  Arrays 

Ref  Data  Arrays 

Ref  Data  Arrays 

Location 

dti-: 

DTED1,  DSPDK 

dtp;d2,  dflpk 

DTED2,  DAILK 

12 

- 

- 

C4  08 

C4  0B 

13 

K2 

!D4W. 

C5  IB 

C5  IB 

14 

C8 

- 

C5  0B 

C5  0B 

15 

<t/c)ref 

- 

Si-:  UPR  IB 

Se  UPR  IB 

16 

- 

- 

CTH  UPR  0B 

Se  UPR  0B 

17 

- 

- 

Si:  lwr  ib 

CTE  LWR  IB 

18 

- 

- 

CTE  LWR  0B 

Se  LWR  0B 

19 

- 

(K/S) 

(W/S) 

(W/S) 

20 

- 

“wt 

K . 
wt 

K 

wt 

21 

- 

*wt 

^ wt 

^wt 

22 

- 

K1 

ci 

K1 

23 

- 

C1 

C2 

C1 

24 

- 

C2 

C3 

C2 

25 

- 

C3 

C4 

s 

26 

- 

- 

S , type  0 

C4 

27 

- 

- 

S,  type  1 

c 

5 (ailerons  only) 

28 

- 

- 

S,  type  2 

- 

29 

Ki  + , 

1,  type  3 

29 


TABLE  178.  TIED  ARRAY  (CONCL) 


Array 

Location 


Fixed  TE 
Structure 

Ref  Data  Array 
DTE 


Spoilers 
Devices  1,  2 

Flaps;  Devices 
3,  4,  5,  6; 

Types  0,  1,  2,  3 

Ailerons ; 
Elevators ; 
Rudders;  Device 
6;  Types  4,  5,  6 

Ref  Data  Arrays 
ETTED1,  DSPDK 

Ref  Data  Arrays 
ETTED2,  DFLPK 

Ref  Data  Arrays 
I7TED2,  DAILK 

K2 

K2 

K2 

C4 

C5 

C6 

<t/c)ref 

(t/c)ref 

K3 

K3 

*3 

K4 

K4 

K4 

C5 

C6 

C7 

Nact 

Nact 

Nact 

J"! 

> 

3 

K(-ATE) 

K(-ATI) 

K(+ATE) 

kMte) 

K(*ATE) 

- 

- 

- 

TABLE  179.  TST  ARRAY,  SUBROUTINES  TEWTI  AND  TEDEV 


General  information  for  array  LEWT: 

Blank  common  reference  location  ■ T(1701) 

Array  size  « 50  cells 

Array  TST  is  used  for  storage  and  retrieval  of  calculated  trailing  edge 
control  device  geometry  and  weight  distribution  data.  This  array  is 
used  during  computations  for  each  of  six  devices  analyzed  by  subroutine 
TEWTI  and  TEDEV.  Array  locations  are  initially  set  to  0.0  by  TEWTI 
before  analysis  of  each  device.  The  contents  of  this  array  are  printed 
by  TEWTI  after  each  analysis  under  control  of  IP(ll) , case  control 
card  1,  column  11. 

TE  control  devices  are  internally  identified  by  code  value  of  N and 
are  sequentially  evaluated.  Code  definitions  are: 


N Device  and  Input  Data  Set  Location 

1 Spoiler  No.  1,  D(1580-1594) 

2 Spoiler  No.  2,  D(159S-1609) 

3 Flap  No.  1,  D(1610-1609) 

4 Flap  No.  2,  D(1630-1649) 

5 Flap  No.  3,  D(1650-1669) 

6 Flap  No.  4 or  aileron  for  wing,  D(1670-1689) 

6 Elevator  for  horizontal  tails,  D(1690-1709) 

6 Rudder  for  vertical  tails,  D(1710-1729) 

Device  No.  6 is  treated  as  a special  type  and  processed  in  accordance 
to  surface  type  being  analyzed. 

Devices  No.  3,  4,  5,  and  6 are  evaluated  based  on  type  code  specified 
in  first  item  of  device  input  data  set.  Type  code  definitions  are: 


Code  Value 
0 
1 
2 

3 

4 

5 

6 


Type 

Simple  flaps 

Single -slotted  flaps 

Doiile-slotted  flaps 

Triple-slotted  flaps 

Ailerons 

Elevators 

Rudders 


Information  stored  in  array  TST  is  created  according  to  device  nunber 
and  type.  The  following  cross-section  sketches  are  presented  to 
supplement  data  descriptions  of  array  TST.  Roman  numeral  points 
correspond  to  chordwise  data  points  which  must  be  specified  in  each 
input  data  set  at  inboard  and  outboard  control  stations  YTp  and  Y-R. 
(Refer  to  Tables  160  and  161,  arrays  DTCD1  and  DTED2.) 
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TABLE  179.  TST  ARRAY,  SUBROUTINES  TEWTI  AND  TEDEV  (CONTT) 


FWD(V)0B 

XAFT(-TE)IB 

. ''"V 


, X-control  station  for 


Sketch  Ref 

H 

B,E, 

F 

C,E, 

F 

D,E, 

F 

YIU,  inboard  control  station 

Id 

Y^g,  outboard  control  station 

Xt  _ , forward  X-control  station  at 

IWlt  in 

Yjg.  Also  X-coordinate  reference  for 

-TE  and  +TE.. 
a d 

XFWD  0B 

X.,,_  iq i aft  X-control  station  at  YTD. 
AFT  IB’  IB 

XAFT  0B 

JCrj,  jg,  rear  spar  X-coordinate  at  Y^g. 

Also  X-coordinate  reference  for  +TE  . 

c 

\s  0B 

Xj-p  jB,  X-coordinate  of  true  trailing 
edge  at  Y^. 

^E  0B 

XFWD(III)  IB’  x‘contro1  station  for  LE 
of  second  flap  panel,  double-  and 

triple -slotted  flaps. 

XFWD(III)0B 

XAFT(IV)IB’  x'contr°l  station  for  TE 
of  second  flap  panel,  triple-slotted 
flaps  only. 

XAFT(IV)0B 

XFWD(V)IB’  x'contro1  station  for  LE  of 
aft  flap  panel,  triple-slotted  flaps 
only. 

Y 


II  TE 
II  TE 
RS  RS 


TE  TE 


TE  TE 


II  TE 


III  III 


III  III 
IV 


TABLE  179.  TST  ARRAY,  SUBROtflNES  TEW  FI  AND  TEDEV  (CONT) 


Sketch  Ref 

Array 

Location 

Description 

B 

B,E 

F 

C,E, 

F 

D.E, 

F 

18 

xaftc-te)0b 

II 

TE 

TE 

TE 

19 

X _ to»  X-control  station  for  11  of 

▼ ltylD 

upper  surface  of  fixed  trailing  edge 
structure  (upper  shroud). 

VI 

VI 

VI 

20 

X+TEy  0B 

• 

VI 

VI 

VI 

21 

Y 

+TE^  IB,  X-control  station  for  TE  of 

lower  surface  of  fixed  trailing  edge 
structure  (lower  shroud). 

• 

VII 

VII 

VII 

22 

X 

£ 

00 

• 

VII 

VII 

VII 

23 

Cf  device  reference  chord  at  YJB, 

[XAFT(-TE)"XFWd]’  for  fixed  trailinS 
edge  deletion. 

ci 

ci 

ci 

ci 

24 

C1  0B 

ci 

ci 

ci 

ci 

25 

IB,  true  total  trailing  edge 
cbord  at  Yib>  [x^]  • 

X 

X 

X 

X 

26 

CTE  0B 

X 

X 

X 

X 

27 

Svt  pnl  IB’  re^erence  device  chord 
for  weight  equation  at  Yjg.  Also 

used  for  extended  position  planform 
area  calculations  for  double-  and 
triple-slotted  flaps. 

C1 

C1 

X 

X 

28 

Syt  pnl  0B 

C1 

C1 

X 

X 

29 

C+TE  FWD  IB*  forward  reference  chord 
for  fixed  TE  structure  at  Yjfi, 

.xfwd'xrs]  * 

X 

X 

X 

X 

30 

C+TE  FWD  0B 

X 

X 

X 

X 

31 

Not  used 

- 

- 

- 

- 

32 

Not  used 
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TABLE  179.  TST  ARRAY,  SUBROUTINES  TbWTI  AND  TEDEV  (CONT) 


Sketch  Ref 

Array 
Locat ion 

Description 

A 

B,E 

F 

C,E 

F 

D,E, 

F 

33 

^Sli(-S)  IB  re^erence  for  fixed 

trailing  edge  planform  area  adjustment 
at  Yjg,  represents  basic  deleted  por- 
tion of  TE,  set  to  for  device  No.  3, 

4,  5,  and  6. 

0.0 

ci 

ci 

S 

34 

ACTE(-S)  0B 

0.0 

ci 

S 

ci 

35 

^S'F(+S)  IB’  re^ercnce  chord  for 

fixed  trailing  edge  planform  area 
adjustment  at  Y^,  represents  chord 

width  for  area  to  be  added  due  to 
shroud  structures.  See  sketches  E 
and  F. 

0.0 

X 

X 

X 

36 

ACTE(*S)  0B 

0.0 

X 

X 

X 

37 

Z ^ spanwise  weight  per  inch 

of  fixed  trailing  edge  structure  to 
be  replaced  with  control  surface 
device  at  Yjg. 

X 

X 

X 

X 

38 

Z-TE  0B 

X 

X 

X 

X 

39 

X ...  X-coordinate  for  chord- 

Lu  - 1 L 1 d 9 

wise  centroid  of  Z _ above  at  YID. 

X 

X 

X 

X 

40 

XCG  -TE  0B 

X 

X 

X 

X 

41 

Z T,-  r u » spanwise  weight  per  inch 

of  trailing  edge  structure  pro- 
visions for  control  devices  at 
Ytu,  weight  to  be  added  to  fixed 

trailing  edge  weights. 

X 

X 

X 

X 

42 

Z+TE  0B 

X 

X 

X 

X 

43 

^Z+TE  IB^XCG  +TE  IB^  first 
moment  of  trailing  edge  structure 
provision  weight  per  inch  at  YTD. 

X 

X 

X 

X 

44 

^Z+TE  0B)(XCG  +TE  0B^ 

X 

X 

X 



X 
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TABLE  179.  TST  ARRAY,  SUBROUTINES  TEWTI  AND  TEDEV  (CONCL) 


Sketch  Ref 


Array 

Location 


Description 


*AFT  IB  suPt*  control  sta- 

tion  for  device  support  weight 
distribution  at  YTD  (forward 

X-control  station  assuned  to  be  at 

V* 

XAFT  0B  supt 

ZRS  IB’  we^8^t  per  square  inch  of 

fixed  trailing  edge  structure  at 
(Yjb»  X^) , based  on  basic  fixed 

trailing  edge  weight  per  inch  at 

YIB*  St  IB  md  XX  cp* 

ZRS  IB 

Tan  zjb,  slope  of  chordwise  dis- 
tribution line  for  basic  fixed 
trailing  edge,  based  on  basic  fixed 
trailing  edge  weight  per  inch  at 

YIB’  Se  IB  311(1  XX  cp’ 

Tan 


B,E 

F 

C,E 

F 

D,E, 

F 

X 

X 

X 
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TABLE  180.  TGR  ARRAY,  SUBROUTINES  TEWT  AND  TEWT! 


General  information  for  array  TGR: 

Blank  common  reference  location  ■ T (1751) 

Array  size  * 100  cells 

Array  TGR  is  used  for  storage  and  retrieval  of  data  calculated  during 
analysis  of  fixed  trailing  edge  structures  and  trailing  edge  devices 
by  subroutines  TEWT  and  TEOTI.  Array  TGR  is  set  to  0.0  by  TEWT  before 
analysis.  Subroutine  TEWI  sets  TGR  locations  1 through  50  to  0.0 
before  each  analysis  pass  for  the  six  TE  devices.  Array  locations 
51  through  90  are  assigned  to  array  TTED  (Table  178). 

Array  TGR  is  printed  by  subroutine  TEWTI  at  the  end  of  each  analysis 
pass  under  control  of  IP(ll),  case  control  card  1,  column  11. 

Array 

Fixed  Trailing  Edge 

Location 

Analysis 

Trailing  Edge  Control  Surface  Analysis 

1 

Z . , basic  fixed 
root 

TE  wt/in.  at  Y^ 

wdev»  device  weight.  For  flap-type  devices, 

devices  3,4,5,  and  6,  this  item  is  ini- 

tially  the  panel  plus  support  weight;  sub- 
sequentially  changed  to  panel  structure 
weight  from  TGR(43) 

2 

Z2 

• 

3 

Z3 

- 

4 

Z4 

- 

5 

zs 

Wsupts’  sl1PP°rt  structure  weights  for 
devices  3,  4,  5,  6 

6 

Z6 

W fixed  TE  weight  to  be  deleted  and 

replaced  with  device  weights 

7 

In 

W _,  incremental  fixed  TE  weights  to  be 

+ lfc 

added  for  device  structural  provisions. 
Initially  equal  to  delta  fixed  TE, 
subsequently  changed  to  include  devices 
support  weights  for  integration  purposes 
only. 

8 

h 

*Y-  W 

9 

Z9 

dY/2.0 

10 

Z10 

(4Y/2.0)/144.0 
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TABLE  180.  TGR  ARRAY,  SUBROUTINES  TEWT  AND  TEOTI  (OONT) 


Array 

Location 

Fixed  Trailing  Edge 
Analysis 

Trailing  Edge  Control  Surface  Analysis 

11 

Z^,  basic  fixed  TE 
wt/in.  at  Y^ 

4S  planform  area  to  be  deleted  from 

fixed  structure  area  due  to  device, 
sq  ft/side 

12 

- 

YCG  +TC  311(1  K AW+TE^  + (Wsupt‘YCG  supt11 

13 

' 

XCG  +TC  ^ ^ AW+TC*XCG  +TE5  + (Wsupt* 
XCG  supt^ 

14 

- 

XCG  +TE  * ^^Z+TE‘XCG 

15 

- 

K1  * Kact  * K3 

16 

- 

Kact  ‘ fCK4’  Nacf  C> 

17 

- 

Q-C2 

18 

- 

L^,  device  span,  length  along  device  LE 

; 19 

- 

WNpnl 

20 

- 

Tan  C,  slope  of  device  aerodynamic  chord 
equation  (extended  chords  for  flaps) 

21 

Cc,  X-axis  intercept  for  device 

aerodynamic  chord  equation  (extended 
chords  for  flaps) 

22 

S^,  panel  areas,  sq  ft/side,  used  in 

weight  equation  based  on  panel  lengths, 
LHL^Npnl  311(1  exten<*e<*  position  chords 

23 

- 

Sdev»  planform  area  for  device,  retracted 
position,  sq  ft/side  „ 

24 

• 

Sdev  ext>  planform  area  for  device  in 
extended  position,  sq  ft/side 

25 

4X  ’ ^XAFT  +TE'XFWD  +TE^  at  YCG  +TC 
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TABLE  180.  TGR  ARRAY,  SUBROUTINES  TEWT  AND  TEWTI  (CONT) 


Array  Fixed  Trailing  Edge 
Location  Analysis 


Trailing  Edge  Control  Surface  Analysis 


Wpnl  ■ WS)pnl'Spnl 

(W/S)pni,  calculated  device  panel  unit 

weight,  lb/sq  ft 

YjB  pni»  inboard  Y- coordinate  for  panel  i 
Y0B  pnl * outb°ard  Y- coordinate  for  panel  i 
Cjb  pn^,  inboard  chord,  panel  i 
C0B  pnl’  outboarc*  d^rd,  panel  i 

£^pnl’YCG  pnl^ 

^V^pnl5 


XFND  pnl  at  YCG  pnl 
XAFT  pnl  at  YCG  pnl 
4Y/Npnl 
Npnl 

YCC  pnl*  Y"coor^inate  panel  weight 
centroid 

Kwt  ■ *1  * Kact  * K3  * K(t/c) 

K(t/c)  " f [K2’  C(t/c)*  (t/c)re£’  (t/c,pnl' 
XCG  pnl*  x'coor<*inate  panel  weight 
centroid 

^WDEV  pnl*  tota*  wei£ht  of  device  panel 

structures 

W *Y 
supt  CG  supt 


TABLE  180.  TGR  ARRAY,  SUBROUTINES  TEW  AND  TEWTI  (CONCL) 


Array 

Location 

Fixed  Trailing  Edge 
Analysis 

Trailing  Edge  Control  Surface  Analysis 

45 

- 

W *X 

supt  CG  supt 

46 

- 

X at  Y 

FWD  +TE  CG  +TE 

47 

- 

X at  Y 

AFT  +TE  CG  +TE 

48 

- 

YCG  +TE 

49 

- 

XCG 

50 

- 

*XCG 

51-90 

Array  TIED 

Array  TIED  (Table  178) 

91-100 

Not  used 

Not  used 
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TABLE  181.  TGR  ARRAY,  SUBROUTINE  LETEI 


General  information  for  array  TGR: 

Blank  common  reference  location  * T(1751) 

Array  size  * 100  cells 

Array  TGR  is  used  by  subroutine  LETEI  for  storage  and  retrieval  of 

strip  data  describing  structural  components  of  leading  or  trailing 
edges.  Data  are  created  for  each  integration  strip  from  informa- 
tion stored  in  array  CCI.  Locations  94  through  99  are  used  after 
completion  of  integration  procedure  to  compute  weight  scaling 
factors  to  correct  results  to  initial  estimated  weight  values. 

Array 

Location 

Description 

1 

ZpIX,  spanwise  weight  per  inch  of  fixed  structure  at  str^p* 

2 

Tan  Z,  slope  of  chordwise  distribution  line  for  Zpix  preceding. 

3 

Cz,  Z-ordinate  of  chordwise  distribution  line  for  Zppx  preceding 
at  ^ strip  CG‘ 

4-9 

ZDEV  (1-6)  ’ sPanwise  wei&ht  per  inch  each  device  at  YC(,  strip« 

10-15 

Tan  Zj£V  (i-6)’  sloPe  chordwise  distribution  line  for  device 

weight  per  inch  preceding. 

16-21 

C,  new  . Z-ordinate  for  chordwise  distribution  line  for 

Z DEV  (1-6) 

device  at  XFKD  strip  CO’ 

22-27 

XF»  DEV  (1-6)  strip  CG>  X'coordinate  of  device  forward  contro1 
line  at  YCG  strip' 

28-33 

XAFT  DEV  (1-6)  strip  CG*  X-coordinate  of  device  aft  contro1  ltoe 
at  YCG  strip- 
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TABLE  181.  TGR  ARRAY,  SUBROUTINE  LETEI  (CONT) 


1 

Array 

Location 

Description 

34-39 

Z(-struct)(l-6)*  spanwise  wei‘^t  per  lneh  at  YCG  strip  for  fixed 
structure  weights  to  be  deleted  and  replaced  with  control  surface 
device  weights,  computed  as  positive  weight  values. 

40-45 

Tan  2 (-struct) (1-6) 

46-51 

CZ  (- struct) (1-6) 

52-57 

XFWD  (-struct) (1-6) 

58-63 

XAFT  (-struct)  (1-6) 

64-69 

Z(+struct)  (1-6)  ’ spanwlse  wei*ht  per  inch  at  yCG  strip  for  flxed 
structures  to  be  added  for  control  surface  device  provisions,  TE 
only,  computed  as  positive  weight  values. 

70-75 

Tan  2(+struct)  (1-6) 

76-81 

CZ  (+struct) (1-6) 

82-87 

*TWD  (+struct)  (1-6) 

88-93 

XAFT  (+struct) (1-6) 

94 

4Xstrip*  (XAFT  strip  CG  " strip  CG5 

95 

4XDEV*  ^AFT  DEV  ‘ XFWD  DEV^ 

96 

(c  Y/  4 Y)  strip,  scaling  factor  for  device  weight  in  strip,  used 
to  scale  device  weight  down  to  account  for  condition  where 
device  Y-control  stations,  YTD  or  Y-,,,  is  between  strip 

yib  -*  W ® 

97 

4X(-struct)’  ^XAFT  (-struct)  XFWD  (-struct) 

98 

4X(+struct)  ’ (XAFT  (+struct)  ' (^struct) 

850 


TABLE  181.  TGR  ARRAY,  SUBROUTINE  LETEI  (OONa) 


Array 

Location 


Description 


(«X/4X)  grid,  scaling  factor  for  device,  (-struct)  and 
(♦struct)  weights,  to  account  for  conditions  where  the  device 
forward  or  aft  control  points,  Xp^  or  X^pp,  fall  between  grid 

control  points,  Xp^  and  X^. 

Not  used. 


Locations  94  through  99  are  used  after  the  10  panel  integration 
loops  to  store  total  integrated  weights  and  integration  scaling 
factors . 


sys»  sun  of  integrated  panel  weights  for  the  weight 
analysis  reference  system. 

XWfiutter  opt  Sys*  sun  of  *nte8rated  panel  weights  for  the  flutter 
optimization  reference  system. 

^flexible  loads  sys’  s”  of  “te«Tated  Pmel  «ei«hts  &r 
flexible  loads  analysis  reference  system. 

K , weight  factor  to  correct  weight  analysis  reference 
Wt  sys 

system  mass  distribution  data  to  required  weights. 

Kflutter  opt  sys’  factor  to  correct  flutter  optimization 

reference  system  mass  distribution  data  to  required  weights. 

Km  ...  i j , weight  factor  to  correct  flexible  loads 
flexible  loads  sys*  & 

analysis  reference  system  mass  distribution  data  to  required 
weights. 


TABLE  182.  TST  ARRAY,  SUBROUTINE  LETEI 


General  information  for  array  TST: 

Blank  common  reference  location  - T(1701) 

Array  size  - 50  cells 

Array  TST  is  used  by  subroutine  LETEI  for  storage  and  retrieval  of 
detail  geometry  and  weight  distribution  data  during  numerical 
integration  of  leading  edge  or  trailing  edge  structures. 


Array 

Location 

Description 

l 

4Y  „ 
strip 

2 

YIB  strip 

3 

Y03  strip 

4 

YCG  strip 

5 

XFWD  strip  CG 

6 

XAFT  strip  CG 

7 

4XFWD  strip 

8 

ax 

AFT  strip 

9 

"strips  "*  strip/C0S  V 

10 

*EA  at  YCG  strip 

11 

AY2/12.0 

12 

AX2/12.0 

13 

AYgrid>  Y-distance  from  grid  CG  to  flexible  loads  control  station 

14 

AXgrid*  X-distance  from  grid  CG  to  flexible  loads  control  station 

i 


852 


TABU-  182.  TST  ARRAY,  SUBROUTINE  LETEI  (OONT) 


Array 

Location 

Description 

15 

YACG  grid 

16 

XACG  grid 

17 

and  Y^  distance  from  grid  CG  to  weight  or 

flutter  optimization  control  station. 

18 

AXgrid  at  YCG  strip 

19 

XFWD  grid 

20 

XAFT  grid 

21 

XCG  grid 

22 

AXgrid  CG  to  FWD*  x"^stance  between  grid  CG  and  forward  control 
line  of  strip  at  V£G  strip. 

23 

Agrid»  «rid  area- 

24 

LW 

grid 

25 

£I0Y(A)’  i^rtia  for  grid,  aerodynamic  system 

26 

£IOX(A)’  ro^  inertia  for  grid,  aerodynamic  system. 

27 

Zl  » pitch  inertia  for  grid,  structural  system. 

28 

EIqx^s)*  roll  inertia  for  grid,  structural  system. 

29 

EWgrid*AY  grid,  first  weight  moment  for  grid,  used  for 
aerodynamic  and  structural  system  calculations. 

30 

SWgrid  • AX  grid,  first  weight  moment  for  grid,  used  for 
aerodynamic  and  structural  system  calculations. 

31 

WFIX  grid 
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TABLE  182.  TST  ARRAY,  SUBROUTINE  LETEI  (OONa) 


Array 

Location 

Description 

31-37 

WDEV(l-6)  grid 

38-43 

struct)  (1  6)  grid*  ^xet*  structure  weights  to  be  deleted 

and  replaced  with  control  surface  device  weights,  calculated 
as  positive  values,  always  subtracted  from  totals. 

44-49 

AW.  ^ ,,  fixed  structure  weights  to  be  added  for 

(♦struct) (1-6)  grid*  ^ 

control  surface  device  provisions,  calculated  as  positive 
values,  always  added  to  totals. 

50 

Not  used. 

TABLE  183.  TE  ARRAY 


General  information  for  array  TE: 

Blank  common  reference  location  ■ CD(1251) 

Array  size  * 150  cells 

Array  TE  contains  detail  weight  and  geometry  information  for  trailing  edge 
devices  3,  4,  5,  and  6,  flap- type  devices.  Array  data  are  created  by 
subroutine  TEWTI  for  use  by  WLETE  during  output  print  of  trailing  edge 
device  sutmary  data  under  control  of  IP(12)  (case  control  card  1, 
colunn  12).  Array  locations  are  initialized  to  0.0  values  by  WLETE 
before  TEWTI  analysis.  Output  dump  of  array  TE  is  made  by  subroutine 
TEWT  under  control  of  IP(ll)  (case  control  card  1,  colunn  11)  after 
all  trailing  edge  structures  have  been  analyzed.  Weights  and  planfoim 
areas  are  stored  in  terms  of  pounds  and  square  feet  per  air  vehicle 
values . 

Array 

Location 

Description 

1-4 

Scv_  t planform  areas,  extended  position 

rJU  o-o  ( 

5-8 

0Vtot/,SE)Cp(3-6)’  1X011  wei2ht  for  Panels  plus  supports 

9-12 

(Wpnl/SEXT)  (3-6)  • Unit  weight  for  panels 

13-16 

^supt^XT5  (3-6) » 111111  wei8ht  for  supports 

17-20 

Wtot(3-6)’  total  device  weights,  panels  plus  supports 

21-24 

(Wtot/S)  ^ ^ , unit  weight  for  panels  plus  supports  based  on 

25-28 

retracted  position  planfoim  area 

YCG  tot(3-6)’  Y'coordinate  ^01  panels  plus  supports  CG, 

29-32 

retracted  position 

XCG  tot(3-6)’  x'coordinate  f°r  panels  plus  supports  CG, 

33-36 

retracted  position 

YCG  tot(3-6)’  YA' 000 rciinate  for  preceding  CG 

37-40 

XCG  tot  (3-6)’  ^ coordinate  for  preceding  CG 

41-44 

w 

45-48 

sipt  (3-6) 

^Wsupt^  (3-6)  * 1X1111  weight  for  supports  based  on  retracted 

49-52 

position  planform  area 
Y„ 

53-56 

CG  supt(3-6) 
y 

57-60 

CG  supt(3-6) 
Y 

61-64 

ACG  supt(3-6) 
X 

ACG  supt(3-6) 
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TABLE  183.  TC  ARRAY  (CCNCL) 


Array 

Location 

65 

66-69 

70-73 

74-77 

78-81 

82-109 

110-15C 


Description 

W , total  weight,  lb/side 
i 

YCG  pnl(3-6) 

XCG  pnl(3-6) 

YACG  pnl(3-6) 

XACG  pnl(3-6) 

Values  in  TST(l)  through  TST(28),  set  op  by  WLETE  after  pro- 
cessing of  TE  data  for  print.  Refer  to  TST  ARRAY,  WLETE, 
Table  184. 

Not  used 
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TABLE  184.  TST  ARRAY,  SUBROUTINE  WLF.TE 


General  information  for  array  1ST: 

Blank  conmon  reference  location  * T (1701) 

Array  size  * 50  cells 

Array  TST  contains  leading  edge  and  trailing  edge  sumnary  data  confuted 
by  subroutine  WLETE  and  used  for  LE  and  TE  data  printed  under  control 
of  IP(12)  (case  control  card  1,  colum  12). 


Locations  1 through  17  are  used  during  processing  of  LE  data.  These 
are  subsequently  replaced  with  TE  data,  locations  1 through  29. 
Weights  are  stored  as  pounds  per  air  vehicle  values;  planform  areas 
are  stored  as  square  feet  per  air  vehicle  values. 


Array 
Locat ion 

Description 

Leading  Edge  Structure 

Trailing  Edge  Structure 

1 

YACG’  tota*  EE  structure 

YACG*  total  TE  structure 

1 

Y , fixed  LE  structure 

ALu  rlX 

YACG  FIX*  E*xed  ^ structure 

3 

VA(T>  DEV  1*  LE  device  1 

yacg  dev  i-  device  l- 

4 

YACG  DEV  V LE  device  2 

spoilers 

yacg  dev  v TE  device  2* 

5 

YACC  DEV  3'  LE  device  3 

spoilers 

YACG  DEV  3*  TE  device  3-  flaPs 

6 

XACG’  total  structure 

YACG  DEV  4’  TE  device  4’  flaps 

7 

XACG  FIX 

YACG  DEV  5’  TE  device  5»  fla^s 

8 

XACG  DI^/  1 

YACG  DEV  6’  TE  device  6* 

9 

XACG  DEV  2 

ailerons 

XACG’  tota*  ^ structure 

10 

XACG  DEV  3 

XACG  FIX 

11 

WDEV  1’  we*8ht  of  LE  device  1 

X 

ACG  DEV  1 

12 

WDEV  V we^8^t  of  LE  device  2 

XACG  DEV  2 

13 

W 7»  weight  of  LE  device  3 

XACG  DEV  3 

14 

Sqev  planform  area  of  LE 

XACG  DEV  4 

15 

device  1 

SpEv  2»  Planf°rm  area  of  LE 

XACG  DEV  5 

16 

device  2 

Sdev  planform  area  of  LE 

XACG  DEV  6 

device  3 

♦ TABLE  184.  TST  ARRAY,  SUBROUTINE  WLETE  (CONCL) 


Array 

Location 

Description 

Leading  Edge  Structure 

Trailing  Edge  Structure 

17 

AX^,  X-distance  from  CG  to  EA 

WDEV  1*  wei®ht  of  ^vice  1 

18 

line 

Not  used 

WDEV  2 * we*8kt  of  TE  device  2 

19 

Not  used 

WDEV  3*  we^ht  of  TE  device  3 

20 

Not  used 

WDEV  4*  we*8ht  of  TE  device  4 

21 

Not  used 

WDEV  5*  we^8*lt  TE  device  5 

22 

Not  used 

WDEV  6*  wei8^t  TE  device  6 

23 

Not  used 

SDEV  1*  P^anf°rm  area  °f  TE 

24 

Not  used 

device  1 

Sqev  2»  Planfonn  area  of  TE 

25 

Not  used 

device  2 

SDEV  3*  Planform  area  °f  TE 

26 

Not  used 

device  3 

SDEV  4*  Planform  area  °f  TE 

27 

Not  used 

device  4 

SdEV  5’  Planform  area  of  TE 

28 

Not  used 

device  5 

SDEV  6*  P^anf°rm  area  °f  TE 

29 

Not  used 

device  6 

AX^,  X-distance  from  CG  to  EA 

line 

30-50 

Not  used 

Not  used 
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TABLE  185.  (XII  ARRAY 


General  information  for  array  CMII: 

Blank  common  reference  location  *=  CD(1251). 

Array  size  ■ 150  cells. 

Array  CMII  contains  mass  distribution  data  computed  by  overlay. 
(15,0)  subroutines  MISOfT,  MISCIT,  and  CDL.  The  array  information 
is  created  by  Ml SCOT  from  results  stored  in  array  TCS.  It  is 
saved  on  mass  storage  file  1,  record  153,  by  subroutine  WDDATA. 
Subroutine  H0DATA,  overlay  (17,0),  resets  the  array  in  core  from 
this  source  for  computations  of  total  surface  weight  distribution 
information  and  for  output  design  data  calculations  by  subroutines 
WFLDD  and  WVFDD.  Subroutine  WDDATA,  overlay  (16,0)  creates  array 
WTIP  data  from  (XII  locations  147  through  150.  The  array  is  ini- 
tialized to  0.0  values  by  subroutine  MISCNT.  It  is  printed  by 
W0DATA  under  control  of  IP(38),  case  control  card  1,  column  38. 

Array  (Mil  data  sunmarizes  the  distribution  characteristics  of  sur- 
face content  items  other  than  fuel,  the  surface  tip  structure  and 
the  concentrated  masses  that  are  to  be  treated  as  panel  weight 
items  during  the  computation  for  the  three  separate  mass  distri- 
bution data  sets. 


Array 

Location 


Description 


Locations  1 through  36  contain  mass  distribution  data  integrated  in  the 
weight  analysis -reference  system.  Contents  and  tip  structure  weights  only 
are  used  to  create  this  data  set.  Mass  data  for  11  structural  panels  are 
stored  in  this  set  - the  10  panels  defined  by  the  11  analysis  control  sta- 
tions and  the  tip  panel  between  station  11  and  the  surface  tip  station, 
b/2,  if  station  11  is  specified  inboard  of  b/2.  Masses  that  are  located 
inboard  of  the  structural  chord  defined  by  station  1 are  not  considered; 
the  total  weight  of  these  masses  is  stored  in  TGR(24)  of  subroutine  MISCIT. 


1 

2-12 

13 

14-24 


0.0  not  required. 

^wpnl(l-ll)*  sun  masses  in  the  11  weight  analysis  panels 
0.0  not  required. 

D(W‘AY^)  pnl(l-ll)i  sum  of  spanwise  moments  for  masses  in  the 
foregoing  11  weight  panels,  computed  at  inboard  control 
station  Y^,  of  each  panel. 

0.0,  not  required. 
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TABLE  185.  CMII  ARRAY  (GGNT) 


Array 

Location  Description 


25-36  £(WdXA)pnl(l-ll)*  sum  of  chordwise  moment  for  masses  in  the 
foregoing  11  weight  panels;  computed  at  inboard  control 
station,  XAi  * 0.0,  of  each  panel. 


Locations  37  through  91  contain  mass  distribution  data  integrated  in  the 
flutter  optimization  reference  system.  This  data  set  contains  data  for 
11  structural  strip  panels  defined  by  Y*y\ (1-12) » (TG(45)-TG(56) , for 
the  11  structural  analysis  control  stations  Ya(1-11),  (TG(l)-TG(ll)). 
Distributed  items  consists  of  contents,  tip  structure,  and  concentrated 
masses  1 and  2 if  item  12  in  the  input  data  sets  for  these  masses  is 
specified  as  a 0.0  value.  If  this  situation  exists,  the  total  specified 
weight  for  masses  1 and  2 are  used.  If  the  code  is  specified  as  a 
positive  non- zero  value,  masses  1 and  2 are  not  processed. 

37-47  ^pnlfl-ll)*  sun  of  111415563  *n  the  H flutter  optimization 
panels. 

45-58  £(w‘^X\)pnl(l-ll)i  sum  of  the  spanwise  moments  for  the 

11  masses  above,  computed  at  the  control  stations,  X\i,  of  each 
panel . 

59-69  £(W-4Xyy)pni (i-H)»  5un  chordwise  moments  for  the  11  masses 
above,  computed  at  the  control  stations,  1^  » 0.0,  of  each 
panel. 

70-80  ^(lYA)pnl(l-ll)*  pitch  inertia  for  the  foregiven  11  masses, 

computed  at  the  control  station,  X\.i » of  each  panel,  £(IyA)i 
«I(W.AXA2)i  < £ (IoYA)  i • 

81-91  £(IXA)pnlfl-ll)»  r°ii  inertia  for  the  foregoing  11  misses, 

computea  at  the  control  station,  X^  * 0.0,  of  each  panel,  | 
I(I)tA>i  * I(W-AYA2)i  * OoX/Oi- 


Locations  92  through  146  contain  mass  distribution  data  integrated  in  the 
flexible  loads  analysis  reference  system.  This  data  set  is  sized  to 
contain  11  aerodynamic  strip  panels;  however,  data  for  only  10  panels 
is  computed.  Panel  boundaries  are  defined  in  TGA(1)-TGA(11) . Integra- 
tion control  stations  for  each  panel,  (Y,X)^,  are  defined  in 
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TABLE  185.  (Mil  ARRAY  (OONCL) 


Array 

Location  Description 

TGA(23)-TGA(42) . Distributed  items  consists  of  contents,  tip  structure, 
and  concentrated  masses  1-7.  Masses  1 and  2 are  treated  as  store  stations  ; 
; tr.e  expended  weights  at  these  stations  for  the  flexible  loads  design  con- 
dition are  deleted  as  required  by  input  specifications  in  D(274)  and  Df275) 
(Input  data  variables  DFXC(l)  and  DFXC(2)).  Distribution  data  for  the 
amount  deleted  at  these  stations  are  computed  and  saved  in  array  CI0Y  for 
the  total  surface  mass  distribution  calculations  in  overlay  (17,0).  (See 
Table  175.) 

92-101  £wpnl(l-10)*  sun  masses  in  the  10  flexible  loads  analysis 

panels. 

102  0.0,  not  required. 

103-112  (W*dY)pni(i-io)  * sum  spanwise  moments  for  the  foregoing 
10  masses,  computed  as  control  stations,  Yj.,  of  each  panel. 

113  0.0,  not  required. 

114-123  (W*dX)pni(i-io) . sum  of  chordwise  moments  for  the  foregoing, 

10  masses,  computed  as  control  stations,  Xi,  of  each  panel. 

124  0.0,  not  required. 

125-134  I(lY)pnl(l-10) » pitch  inertia  for  the  foregoing  10  masses,  com- 
puted as  control  station,  Yi,  of  each  panel,  £(Iy)i 
-£(W-4X2)i  ♦I(IoY)i. 

135  0.0,  not  required. 

136-145  ^(Ix)pnl(l-lO)  * roll  inertia  for  the  foregoing  10  masses,  com- 
puted at  control  station,  X^,  of  each  panel,  £(Ix)i 
- I(W*dY2)i  ♦ Kloxh. 

146  0.0,  not  required. 


Locations  147  through  150  contain  total  weights  of  the  four  mass  items 
processed  by  subroutines  MISCNT  and  MISCIT. 


I*7  wtip»  dP  structure,  from  CCI  (91) , lb/side. 

148  Wunif»  weight  of  uniformly  distributed  weights,  from  TCS(248) , 

specified  in  input  data  location  D(1820),  lb/side. 

149  wline»  weight  of  control  items  distributed  along  spanwise  lines, 

from  CCI(31)-CCI(34),  specified  in  input  data  locations 
D(1821)  and  D(1829) , lb/side. 

150  Wconc,  weight  of  control  items  treated  as  concentrated  masses, 

from  CCI(1)-CCI(6) , specified  in  input  data  locations 
D(1837) , D(1840) , D(1843),  D(1846),  D(1849)  and  D(1852), 
lb/side. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0) 

General  information  for  array  CCDLI: 

Blank  common  reference  location  ■ CD  (501) 

Array  size  • 150  cells 

Array  CCDLI  is  used  for  storage  of  data  primarily  associated  with 
usncentrated  mass  items.  Hie  information  is  created  by  subroutine 
WG0NT,  overlay  (15,0),  from  data  computed  by  subroutines  CDL,  FI)1S, 
and  MISQJT  for  use  in  overlays  f 16,0)  and  (17,0).  CCDLI  is  saved 
on  mass  storage  file  1,  record  154,  by  subroutine  WC0NT.  In  overlay 
(17,0),  subroutine  W0DATA  initializes  array  CCDLI  from  this  source 
for  retrieval  of  required  data.  W0DATA  prints  the  contents  of  CCDLI 
as  stored  on  record  154  under  control  of  IP(38),  case  control  card  1, 
column  38. 

If  the  data  generation  option  For  output  of  design  data  for  the  flutter 
optimization  program  is  selected,  CCDLI  information  stored  in  loca- 
tions 1 through  48  is  necessary  for  processing  of  add-mass  data. 

Array  locations  92  through  150  is  used  by  WVFDD  for  storage  and 
retrieval  of  processed  add-mass  and  other  design  information.  This 
version  of  array  CCDLI  is  printed  by  WVFDD  under  control  of  IP(34) , 
case  control  card  1,  column  34. 

The  following  descriptions  are  presented  in  two  parts.  The  first  set 
defines  the  contents  of  CCDLI  as  created  by  WC0NT.  The  second  set 
defines  the  data  created  and  used  by  WVFDD. 


Array 

Location  Description 

Locations  1 through  91  contain  detail  information  for  each  of  seven  con- 
centrated mass  items  evaluated  by  subroutine  CDL.  This  data  set  is 
created  by  WC0NT  from  array  TC5,  locations  144  through  234.  Design  data 
for  the  seven  concentrated  masses  are  specified  in  locations  1855  through 
1938,  consisting  of  12  items  for  each  mass.  This  set  is  identified  as 
array  DCDL1 . 


Array 

Location  Description 


WCDL1*  we^ht  of  concentrated  mass  No.  1',  lb/side. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0)  (CONT) 


Array 

Location 

Description 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13-24 

25-36 

37-48 

49-60 

61-72 

73-84 

YACDL1»  yA' coordinate  of  location  of  concentrated  mass  item  1, 

(ycdli/^s  ea)  • 

4Xq)L1*  chordwise  distance  between  mass  centroid  and  structural 
reference  line,  (Yea’Yqj). 

dZcDLli  vertical  distance  between  mass  centroid  and  wing  refer- 
ence plane  Z-coordinate  at  structural  reference  line, 

(Zea-Zcg)  • 

Iqy  CDL1>  pitch  inertial  of  concentrated  mass  No.  1 about  mass 
CG,  lb- in2. 

I Ox  CDL1»  r°H  inertia  of  concentrated  mass  No.  1 about  mass 
CG,  lb- in2. 

Iqz  CDL1»  Yaw  inertia  of  concentrated  mass  No.  1 about  mass 
CG,  lb-in2. 

yCG  CDL1»  spanwise  location  of  mass  CG. 
yCG  CDL1»  chordwise  location  of  mass  CG. 

ZCG  CDL1 * vertical  location  of  mass  CG. 
yACG  CDL1*  Ya- coordinate  of  mass  CG. 

^\CG  CDL1 » Xa- coordinate  mass  CG. 

Concentrated  mass  No.  1,  12  items  as  previously  defined. 

Concentrated  mass  No.  3,  12  items  as  previously  defined. 

Concentrated  mass  No.  4,  12  items  as  previously  defined. 

Concentrated  mass  No.  5,  12  items  as  previously  defined. 

Concentrated  mass  No.  6,  12  items  as  previously  defined. 

Concentrated  mass  No.  7,  12  items  as  previously  defined. 

Locations  85  through  91  contain  control  codes  for  internal  data  processing 
of  concentrated  masses.  These  code  values  identify  the  type  of  loads 
data  processing  and  the  mass  distribution  computations  to  be  made  for 
flexible  loads  and  flutter  optimization  data.  The  code  values  are  com- 
puted as  the  ratio  of  the  input  weight  value  to  the  absolute  value  of 
that  weight  (the  input  weight  value  can  be  (0.0),  (-),  or  (+)  to  denote 
the  type  of  internal  processing  to  be  made).  A zero  value  indicates  no 
mass  data  to  be  processed.  A positive  value  indicates  all  required  data 
be  computed  for  loads,  flexible  loads,  and  flutter  optimization.  A 
negative  value  indicates  special  processing  by  subroutines  CDL  and  WVFDD, 
as  explained  later.  In  all  cases,  the  absolute  value  of  the  specified 
weight  is  used  to  compute  structural  provision  weights  and  1-g  shears  and 
moments  due  to  the  concentrated  masses. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0)  (OONT) 


Array 

Location 


Description 


• Weight  Analysis  for  Inertia  Loads:  Three  1-g  shears  and  moments 
data  sets  are  created  as  output  for  inertia  loads  processing  in 
overlays  (16,0),  (9,0),  and  (18,0);  separate  data  sets  for  concen- 
trated masses  1 and  2,  and  one  set  for  the  sum  of  masses  3 through 
7.  The  code  word  value  directs  the  processing  of  shears  and  moments 
of  masses  3 through  7.  A negative  value  directs  CDL  to  transmit 
structural  provision  weights  only  for  that  mass;  the  shears  and 
moments  are  not  to  be  added  to  the  output  data  set.  However,  load 
sets  for  1 and  2 are  always  created;  thus,  the  appropriate  specifica- 
tion for  mass  status  at  the  structural  design  point  must  be  specified 
in  the  input  data  set  - D array  locations  167  through  174.  The 
negative  code  values  allow  for  computations  of  provision  weights  only 
(computed  as  a function  of  the  total  mass)  without  affecting  the 
inertia  loads. 

• Mass  Distribution  Analysis  for  Flexible  Loads  Design  Data:  Mass 
characteristics  of  the  concentrated  masses  for  flexible  loads 
analysis  are  computed  and  processed  with  the  distributed-weight 
information  for  the  adjacent  aerodynamic  strips  corresponding  to 
the  integration  control  stations  that  straddle  the  mass  Yqq.  Con- 
centrated masses  1 through  7 are  not  processed  if  their  code  value 
is  negative. 

• Mass  Distribution  Analysis  for  Flutter  Optimization  Design  Data: 

Mass  distributions  for  flutter  optimization  output  are  not  processed 
in  subroutine  CDL  for  masses  with  negative  code  values.  For  positive 
code  values,  masses  5,  6,  and  7 are  merged  with  distributed-weight 
strip  data.  Masses  3 and  4 are  not  distributed  by  CDL;  the  descrip- 
tive information  in  locations  25  through  48  are  used  by  WVFDD.  Proc- 
essing of  masses  1 and  2 is  dependent  on  the  value  of  item  12  of  the 
input  data  set  for  these  masses  (variable  data  array  D,  locations 
1866  and  1878).  A 0.0  value  directs  CDL  to  process  these  masses  into 
the  strip  data  sets  (similar  to  masses  5,  6,  and  7).  A code  value  of 
1.0  directs  CDL  to  bypass  the  processing  operation.  In  overlay 
(17,0),  the  1.0  code  directs  WVFDD  to  process  the  descriptive  infor- 
mation for  these  masses  in  locations  1 through  24  with  the  data 
created  for  masses  3 and  4 during  the  generation  of  output  informa- 
tion for  the  flutter  optimization  program. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0)  (CCNT) 


Array 

Location 

Description 

85-91 

Kcdl(1-7)  » processing  code  for  concentrated  masses  1 through  7. 
(Refer  to  the  preceding  notes.) 

Locations  92  through  139  contain  structural  provision  data  for  the  seven 

concentrated  masses.  This  data  set  is  created  by  WC0NT  from  results  of 

subroutine  FDIS  computations  stored  in  array  CCI.  Item  8 of  each  parame- 

ter  in  this  set  is  provided  for  future  computations  of  T-tail  provisions. 

92-98 

^wCDL(l-7)»  structural  fitting  and  provision  weights  for  the 
specified  concentrated  masses  (addition  to  computed  torque-box 
weight),  lb/side. 

99 

dWr_taii«  structural  weights  for  T-tail  provisions,  tip  station 
for  vertical  tail,  root  station  for  horizontal  tails,  lb/side. 

100-107 

yCG(1-8)»  Y-coordinate,  centroid  of  the  foregoing  masses. 

108-115 

Xcg(1-8)*  X-coordinate,  centroid  of  the  foregoing  masses. 

116-123 

YACG(l-8) » Yy\- coordinate  for  the  foregoing  (YGg,  XgG). 

124-131 

%:G(l-8i*  ^-coordinate  for  the  foregoing  (YCG,  XgG). 

(dW  • KD*)  gf  weight  (I0)  term  for  local  airfoil  depth  effect 
of  each  item,  lb-in^. 

132-139 

Locations  140  through  150  contain  surface  tip  data.  This  data- set  is 

created  by  WC0NT  from  results  of  subroutine  MISCNT  calculations  stored  in 

array  CCI. 

104 

%IP»  tip  structure  weight,  lb/side. 

141 

&TIp,  tip  planfoim  surface  area,  sq  ft/side. 

142 

(W/S)TIp,  unit  weight  of  tip  structural,  lb/sq  ft. 

143 

^CG  TIP*  Y-coordinate,  centroid  of  tip  structure. 

144 

Xcg  up*  X-coordinate,  centroid  of  tip  structure. 

145 

yACG  TIP*  YA-coordinate  for  the  foregoing  (Ycg,  Xcg)  jIP- 

146 

X\CG  TIP*  YA-coordinate  for  the  foregoing  (YCG,  Xgg)  TIp. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0)  (CONT) 


Array 

Location 

Description 

147 

(Iy)Tip,  pitch  inertia  of  tip  structure  abort  centroid,  Y-axis. 

148 

(Ix)tip>  roll  inertia  of  tip  structure  abort  centroid  x-axis. 

149 

(Iy  )tip»  pitch  inertia,  structural  reference  system. 

150 

(IX  )jip»  r°ii  inertia,  structural  reference  system. 

The  following  descriptions  for  CCDLI  array  locations  are  for  data  items  used 

and/or  created  by  subroutine  WVFDD,  overlay  (17,0).  Data  for  concentrated 

masses  1 

, 2,  3,  and  4 originally  stored  in  locations  1 through  9 are  used 

by  WVFDD  for  creation  of  output  data  describing  "add-masses".  Masses  1 

and  3,  and  2 and  4,  are  combined  in  accordance  with  input  specifications, 

and  the  resulting  data  set  stored  in  locations  1 through  24  in  the  same 

form  as 

previously  described. 

1-91 

i Same  as  defined  previously.  (Refer  to  the  preceding  notes.) 

92-10? 

EI1-11’  structural  box  bending  stiffness,  El,  stored  root  to  tip. 

103-113 

GJi-n,  structural  box  torsional  stiffness,  GJ,  stored  root  to 
tip. 

114 

E,  torque-box  material  reference  modulus  of  elasticity  for 
metallic  design,  psi. 

115 

G,  torque  box  material  reference  modulus  of  rigidity  for  metallic 
design,  psi. 

116 

Ptb>  torque-box  material  reference  density,  lb/cu  in. 

117 

Pair,  density  of  air  at  flutter  optimization  design  point, 
lb/cu  in. 

118 

Vr,  required  flutter  speed,  knots. 

119 

Wjp,  vehicle  weight  less  surface  plus  contents,  lb/side 

120 

X-distance  from  centroid  of  Wjp  to  root  station,  positive 
if  CG  is  aft  of  root  station,  in. 

121 

Iyy,  pitch  inertia  for  Wpp,  lb-in^. 

122 

bj/2,  Y-coordinate  for  root  station. 

123 

Ixx,  roll  inertia  for  Wpp,  lb-in^. 

124 

YAmass  1*  structural  station  for  "add -mass"  1,  derived  from 
processed  data  in  locations  1 through  12. 

125 

Yra  mass  1»  Y-coordinate  for  "add-mass"  1. 

126 

El  mass  i,  torque  box  bending  stiffness  at  ^\mass  p interpolated 
value. 

127 

^Amass  1»  torRue  box  torsional  stiffness  at  YAmass  1>  inter- 
polated value. 
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TABLE  186.  CCDLI  ARRAY,  OVERLAYS  (15,0),  (16,0),  AND  (17,0)  (CONCL) 


Array 

Location  Description 


128  1,  1 element  of  "add-mass"  (3  x 3)  matrix,  lb. 

129  2,  1 element  of  "add-mass"  matrix,  in. -lb. 

130  3,  1 element  of  "add-mass"  matrix,  in. -lb. 

131  1,  2 element  of  "add-mass"  matrix,  in. -lb. 

132  2,  2 element  of  "add-mass"  matrix,  lb-in. 2 

133  3,  2 element  of  "add-mass"  matrix  lb-in. 2 

134  1,  3 element  of  "add-mass"  matrix,  in. -lb. 

135  2,  3 element  of  "add-mass"  matrix,  lb-in. 2 

136  3,  3 element  of  "add-mass"  matrix,  lb-in. 2 

137-149  Data  for  "add -mass"  2,  derived  from  processed  data  in  locations 
13  through  24.  Items  as  previously  defined  for  "add-mass"  1. 

150  *Dmass  l’  internal  code  to  indicate  status  of  "add-mass"  1 during 

processing  of  "add-mass"  2 data,  indicates  whether  "add-mass"  1 
exists.  0.0  = no  "add-mass"  1,  1.0  e "add-mass"  1 has  been 
processed. 


TABLE  187.  CFL1I  AND  CFL21  ARRAYS 


General  information  for  arrays  CFL1I  and  CFL21: 

Blank  conmon  reference  locations:  CFL11  = CD(951) 

CFL2I  = CD(1101) 

Array  sizes  = 150  cells 

Arrays  CFL1I  and  CFL2I  contain  mass  distribution  data  for  fuel  cells  1 
and  2 created  by  subroutine  FDIS,  overlay  (15,0),  from  computed  data 
stored  in  array  TCS,  the  output  array  for  subroutine  TBFWI1.  CFL1I 
and  CFL2I  are  saved  on  mass  storage  file  1,  records  151  and  152,  by 
subroutine  IVC0NT.  The  arrays  are  recreated  from  this  source  by 
subroutine  W0DATA  in  overlay  (17,0)  for  final  processing  of  surface 
mass  distribution  data.  W0DATA  prints  the  contents  of  these  arrays 
under  control  of  1P(38),  case  control  card  1,  column  38. 

01.11  and  CF1.2I  contains  the  same  information  as  defined  for  CIBI,  the 
torque-box  mass  distribution  array.  Refer  to  Table  194  for  detail 
definitions  of  locations  1 through  146.  Subroutine  FDIS  creates 
data  for  locations  1 through  146  from  TCS(1)-TCS(146).  Since  the 
array  locations  are  not  set  to  0.0  values,  locations  147,  148,  149, 
and  150  will  contain  data  existing  in  the  blank  common  locations 
from  overlay  (8,0)  conputations.  Currently,  these  locations  for 
CFL1I  will  contain  0.0  values,  and  CFL2I  locations  will  contain 
values  found  in  overlay  (8,0)  array  TD,  locations  147  through  150. 
Records  151  and  152  are  always  created  by  FDIS,  and  will  contain 
0.0  values  in  locations  1 through  146  when  input  data  for  fuel  cells 
are  not  specified. 


Array 

location 

Description 

1 

0.0,  not  required 

2-11 

^pn  1(1-10)*  weight  analysis  reference  system 

12-13 

0.0,  not  required 

14-23 

I(W-dY\)pni(i-io) 

21-25 

0.0,  not  required 

26-35 

I(W.dXA)pnlfl-10) 

36 

0.0,  not  required 

27-47 

r(Wpnlfl-ll),  flutter  optimization  reference  system 

48-58 

£(W»dY,\)pn  l(l-ll) 

59-69 

I(W»dXA)pni(i-n) 
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TABU:  187.  G UI  AN1)  CFL2I  ARRAYS  fCONCL) 


Array 

IiOcation 


Description 


70-80 

81-91 

92-101 

102 

103-112 

113 

114-123 

124 

125-134 

135 

130-145 

146 


£OyA)pnl(l-ll) 

^nXA)pnl(l-ll) 

jDVpni (i-io) , flexible  loads  analysis  reference  system 

/A  H *»n/v  t i 


^pnl(l-lO). 

0.0,  not  required 

r(W*4Y)pni(l-io) 
0.0  not  required 

tf^XJpnld-tO) 

0.0,  not  required 

rdY)pnl(l-lO) 
0.0,  not  required 

rUx)pnl(l-lO) 
0.0,  not  required 


147-150 


Not  required  (refer  to  notes) 


i 


| 


| 


% 


% 


TABLE  188.  CKD  ARRAY,  OVP.RIAY  (15,0) 


General  information  for  array  CKD: 

Blank  common  reference  location  * CD(1951)<%  v 
Array  size  = 50  cells 

Array  CKD  is  used  for  storage  and  retrieval  of  local  airfoil  depth 
data  and  for  storage  of  yaw  inertia  values  computed  by  overlay 
(15,0)  subroutines  MISCNT,  MISCIT,  and  CDL.  Ait ay  CKD  locations  are 
initialized  to  0.0  values  by  MISCNT  before  any  CKD  variables  are  com- 
puted in  overlay  (15,0). 


Array 

location 


Description 


locations  1 through  19  contain  data  computed  and  used  by  subroutine  MISCIT. 
Data  in  locations  1 through  10  are  used  in  the  inertia  computations  for 
the  uniformly  distributed  mass  item.  Locations  11  and  12  are  used  during 
inertia  computations  for  distribution  line  items. 


1 

(L>TB)  i » torque-box  average  depth  at  integration  control  station 
.X\i  for  flutter  optimization  strip  panels  (Y^  value  stored 
in  TGR(28) ) . 

2 

(I>TB)'i,  interpolated  value  of  average  torque-box  depth  at  out- 
board Yy(i  control  station  for  current  flutter  optimization 
structural  strip.  The  Y^- coordinates  are  panel  boundary 
coordinates,  YX(2-12)t  stored  in  TG(46)-TG(56) , for  panel 
index  values  (1-11). 

3 

(Dtb) i_i , torque-box  average  depth  value  for  integration  control 
station  Yj\i_i,  stored  in  TGR(30). 

4 

(i^hB*  torque-box  average  depth  at  inboard  control  station 
for  flexible  loads  aerodynamic  panels,  defined  by  the 
(Yib) i .value  stored  in  TGR(32). 

5 

(Dtb) i . interpolated  value  of  average  torque-box  depth  at  cur- 
rent flexible  loads  panel  integration  control  station,  Yi, 
stored  in  TGR(33). 

6 

(Dtb)0B*  torque-box  average  depth  at  outboard  control  station 
for  flexible  loads  aerodynamic  panel,  defined  by  (Yo/B)i 
value  stored  in  TGR(34). 
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TABLE  188.  CK1»  ARRAY,  0VKRLV1  (15,0)  (HUNT) 


Array 

location  Description 


7 Dave,  average  depth  value  computed  for  two  torque-box  sub- 

panels defined  by  Y-coordinates  in  1X1R(32) , TGR(33)  and 
TGR ( 34 ) for  current  flexible  loads  panel. 

Dave  = °*s  I d>TB) IB  + d>TB> i 1 or  0.S  |(DTB)i  + H>TB)0bI« 

These  depth  values  used  to  compute  the  following  Z-dimension 
term  of  the  general  mass  inertia  equation 

8 ^suh-pnl  K Dave2,  2-dimension  term  for  mass  inertia,  where 

K = 1/1 2 ‘(assumed  vertical  distribution  factor),  lb-in. 2. 
(NOTH:  K is  specified  in  DKl)lN(b),  input  data  array 

location  11(1975).) 

9 Dave,  average  depth  for  the  two  torque-box  subpanels  defined 

by  Y -coordinates  in  T(1R(28),  TOR (29)  and  TGR (30)  lor  cur- 
rent flutter  optimization  panel, 

narc  = °*5  ( (lyTB) i + D^B^'i]  or  °*5  ICl)TB^i  + AWi-ll* 

10  Wsub-pnl'^'We2*  Z-dimension  term  for  mass  inertia,  same  as 

the  foregoing. 

11  Dj , torque-box  depth  for  distribution  lines,  computed  from 

depth  variation  parameters  stored  in  CCI(128)-CCI(151). 

12  I'line’Kl)^,  Z-dimension  term  for  inertia,  same  as  the  fore- 

going except  K specified  in  DKDIN(7),  1)(1976), 

13-19  Not  used. 

Locations  20  through  51  contain  yaw  inertia  data  (Iz) » computed  in  the 
flexible  loads  analysis  reference  system.  The  tip  structure  (I^), 
location  20,  is  computed  by  MISCNT  and  used  by  MISCIT.  Subroutine  MISCIT 
computes  data  in  locations  21-30.  The  concentrated  mass  (Iz)  are  computed 
by  subroutine  CDL  for  masses  1-7.  The  total  weights  specified  for  masses 
1 and  2 are  used  in  these  calculations.  The  yaw  inertia  values  in  loca- 
tions 21-40  is  transferred  into  array  CI0Y  by  computing  subroutines  for 
later  use  in  overlay  (17,0). 


20  (IZ)TIP,  yaw  inertia  of  tip  structure,  compute  at  the  tip 

centroid,  lb-in.  . 
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TABLE  188.  CKD  ARRAY,  OVERLAY  (15,0)  (CONCL) 


Array 

Location 


Description 


21-30 


31-40 


41-50 


(*z)misc  nnl(l-lO)*  Yaw  inei*tia  for  content  items  evaluated 
by  MISCTT,  computed  at  flexible  loads  integration  control 
stations,  lb-in.2.  (NOTE:  Tip  structure  (Iz)  is  included 
in  panel  10  of  this  set.) 

(IZ)CDL  pnl(l-10)>  yaw  inertia  for  the  seven  concentrated 
masses,  computed  at  flexible  loads  integration  control  sta- 
tions for  each  panel,  lb- in. 2.  Masses  located  between  two 
control  stations  are  distributed  to  these  stations  based  on 
values  of  "simple  beam"  reactions  at  stations  for  mass. 

Not  used. 


TABLE  189.  TVMT  ARRAY 


General  information  for  array  1VMF: 

Blank  conmon  reference  location  = CD (51) 

Array  size  ■ 250  cells 

Array  TVMT  is  used  to  transmit  1-g  loads  information  computed  by  sub- 
routines CDL  and  FDIS,  overlay  (15,0),  to  overlay  (16,0)  for  process 
ing  by  subroutine  WDDATA.  Array  data  consists  of  shears  and 
moments  for  concentrated  mass  items  and  internal  fuel,  plus  the 
pertinent  information  for  each  of  the  7 concentrated  masses. 

WDDATA  uses  TVMT  to  create  inertia  loads  array  data  stored  in  the 
T(201-T(900)  region  for  use  by  overlays  (9,0)  and  (10,0)  or  (18,0). 
Subroutine  MISCNT,  overlay  (15,0),  first  initializes  array  TVMF  to  0.0 
values.  After  execution  of  subroutine  CDL,  MISCNT  transfers  the 
results  of  CDL  calculations  stored  in  arrays  CCI  and  TCS  to  the 
proper  TVMf  locations.  MISCNT  thca  prints  the  contents  of  TVMT 
under  control  of  I P ( 1 4 ) , case  control  card  1,  column  14.  Subrou- 
tine FDIS  subsequently  transfers  computed  shears  and  moments  for 
fuel  cells  1 and  L into  TVMr  from  array  TCS.  FDIS  then  prints  the 
final  contents  of  TVMT  under  control  of  1P(17),  case  control  card  1, 
column  17. 


Array 

Location  Description 


Locations  1 through  66  contain  1-g  load  data  sets  for  fuel  cells  1 and  2 
computed  by  subroutine  FDIS.  The  fuel  cell  data  set  will  contain  0.0 
values  if  fuel  cell  design  information  is  not  specified  in  the  input  data 
for  the  surface.  The  load  values  are  for  full-capacity  plus  fuel  system/ 
weights  for  the  cell. 


1-11  VXFLl f 1- 1 1 ) * shears  for  fuel  cell  1 as  the  11  structural 

analysis  control  stations. 

12-22  Mx  AFLl(l-ll) > l"g  bending  moments  for  fuel  cell  1 shears  above. 

23-33  MyAFLl (1-11) » l“g  torsional  moments  for  fuel  cell  1 shears 

above . 

34-44  V A FL2  (1-11) » l"g  shears  for  fuel  cell  2. 

45-55  My  AFL2(1-11) » l_g  bending  moments  for  fuel  cell  2 shears  above. 

56-66  My  A FL2(1-11)  > 1-g  torsional  moments  for  fuel  cell  2 shears 

above . 


TABLE  189.  TVMT  ARRAY  (CCNT) 


Array 

Location 

Description 

Locations  67  through  165  contain  1-g  load  data  sets  for  concentrated  masses 
1-7  computed  and  stored  in  CCI(202)-CC1(300)  by  subroutine  CDL,  Sets  1 
and  2 are  for  the  input  weight  values  specified  for  masses  1 and  2, 

Set  3 contains  the  total  1-g  loads  due  to  masses  3-7. 

67-77 

78-88 

89-99 

100-110 

111-121 

122-132 

133-143 

144-154 

155-165 

VACDLI(1-11)»  1"8  shear  for  concentrated  mass  1 
Mx  ACDLl(l-ll) * bending  moment  for  concentrated  mass  1 

MYACDLld'-ll)*  1"8  torsional  moment  for  concentrated  mass  1 

VA  CDL2(1-11) 

MXACDL2(1-11) 

MYACDL2(1-11) 

VACDL3-7(1-11) 

MX  A 0)1,3-7(1-11) 
mYACDL3-7(1-11) 

Locations  166  through  249  contain  the  detail  information  computed  for  each 
of  the  seven  concentrated  mass  items  evaluated  by  subroutine  CDL.  This 


data  set  is  created  from  array  TCS,  locations  144  through  227,  This  set 
is  identical  to  the  variables  stored  in  array  CCDLI,  location  1 through  84 
(Table  186). 


"tDLl»  weight  of  concentrated  mass  No, 
YACDL1 
4xCDL1 
dZCDLl 
lOY  CDL1 
r0X  CDL1 
J0Z  CDL1 
yCG  CDL1 
XCG  CDL1 
ZCG  CDL1 
yACG  CDL1 
*ACG  CDL1 
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TABLE  189.  TVMT  ARRAY  (CONCL) 


Array 

location  Description 

178-189  Concentrated  mass  No.  2,  12  items  as  defined  for  No.  1 

190-201  Concentrated  mass  No.  3,  12  items  as  defined  for  No.  1 

202-213  Concentrated  mass  No.  4,  12  items  as  defined  for  No.  1 

214-225  roncentrated  mass  No.  5,  12  items  as  defined  for  No.  1 

226-237  Concentrated  mass  No.  6,  12  items  as  defined  for  No.  1 

238-249  Concentrated  mass  No.  7,  12  items  as  defined  for  No.  1 

250  Not  used 


TABLH  190.  T ARRAY,  LOCATIONS  201-900 


liencrul  information  Tor  array  T: 

Blank  common  reference  location  = 1 
Array  size  = 2,060  colls 

locations  201  through  900  contain  design  data  computed  and/or  used  by 
the  structural  synthes is/wcight  analysis  routines  of  overlays  (9,0), 
(10,0),  and  (18,0).  Initial  values  for  some  of  the  variables  are 
created  by  overlay  (16,0)  routines. 

Hi  is  region  of  the  T array  containing  initial  design  values  created  by 
overlay  (16,0)  computations  is  printed  by  subroutine  WDDATA  before 
execution  of  overlay  (9,0)  for  metallic  design  or  overlay  (18,0)  for 
advanced  composite  design,  under  control  of  IP (23),  case  control 
card  1,  column  23. 

T Array 

Variable 

• 

Location 

N;ime 

Description 

(201-219) 

(IHTLBd-ll  )) 

Torque-box  material  properties,  metallic  design. 
Required  for  proper  program  operation  when 
analyzing  advanced  composite  designs,  specify 
any  available  metallic  material  from  data 
bank. 

201 

DWTLB(l) 

Design  temperature  for  torque-box  material  set. 

202 

DWTLB(2) 

Variable  SDMU,  ji,  Poissons'  ratio. 

203 

1KTLB(3) 

Ac  equation  constant  for  compression  stress- 
strain  curve. 

204 

EMTLB(4) 

Bc,  equation  constant  for  compression  stress- 
strain  curve. 

205 

DMTLB(S) 

Ec,  conpression  modulus  of  elasticity. 

206 

DOTLB(b) 

Variable  SDFY.  Fey,  compression  yield  stress. 

207 

DMTLB(7) 

At,  equation  constant  for  tension  stress-strain 
curve. 

208 

DMTLB(8) 

Bt,  equation  constant  for  tension  stress-strain 
curve . 

209 

DMT1.B(9) 

Ft,  tension  modulus  of  elasticity. 

210 

DMTLB(IO) 

Variable  SDTY.  Ffy,  tension  yield  stress. 

211 

DMTLB(ll) 

p,  material  density. 

212 

DMTLB(12) 

Variable  SDTU.  Ftu,  tension  ultimate  stress. 

213 

DMTLB(13) 

Variable  SDFY.  Fqj,  proportional  limit  stress, 
compression. 

214 

DMTLB(14) 

Variable  ERT.  Ec  at  room  temperature. 

215 

DMTLB(15) 

Variable  GRT.  G at  room  temperature. 
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TABLE  190.  T ARRAY,  LOCATIONS  201-900  fCONT) 


T Array 
location 

Variable 

Name 

Description 

216 

217 

218 
219 

220-229 

230-240 

241-251 

252-262 

263-273 

274-284 

285-296 

297-308 

309-319 

320-330 

331-341 

342-352 

353-363 

364-374 

DMTLB(16) 

DMTLB(17) 

DMTLB(18) 

DMTLB(19) 

DPCDL(l-lO) 

DCDLV(l-ll) 
DCDLM(l-ll) 
DCDLT(l-ll) 
WPILE(l-ll) 
WPITE(l-ll) 
1VPLLE  (1-12) 
WPLTE (1-12) 
CDLV1 (1-11) 

CDIM(l-ll) 

CDLTl(l-ll) 

CDLV2(1-11) 

CDLM2(1-11) 
CDLT2 (1-7 1) 

• 

Variable  SDFSU.  Fsu,  ultimate  shear  allowable 
stress. 

Variable  SDBRU,  F'bru>  ultimate  bearing  allowable 
stress. 

KFtu(bi/2)»  limit  load  tension  allowable  factor 
for  fatigue,  side  of  body. 

Kptu(2)*  limit  load  tension  allowable  factor  for 
fatigue,  station  2. 

^WcDL  pnl(l-10)»  incremental  torque-box  panel 
weights  for  structural  provision  required  for 
concentrated  masses  1-7,  lb/panel. 

VA(l-ll)  (4CDL)»  1-g  shears  due  to  the  preceding 

4Wc0L* 

MXAfl-11)  (4CDL) , 1-g  bending  moments  due  to 
the  preceding  dWcoL* 

MYA(I-H) (4CDL),  1-g  torsional  moments  due  to 
the  preceding  dWaji,. 

Wt/in. (1-11)  (LE) » total  leading  edge  structure 
weight/ inch. 

Wt/in. (l-ll) (TF.)»  total  trailing  edge  structure 
weight/ inch. 

XWpnl  (0-11)  (LE)*  Panel  weights  for  total  leading 
edge  structures, 

£wpnl(0-ll)  (TE)f  panel  weights  for  total  trailing 
edge  structures. 

VAr]-in  (CDL11*  *"g  shears  due  to  concentrated 
mass  No.  1,  values  for  total  weight  at  mass 
station. 

MXA(l-ll)  (CDL1)»  1"8  bending  moments  for  con- 
centrated mass  No.  1. 

MxA(l-ll) (CDL1) * *"g  torsional  momenta  for  con- 
centrated mass  No.  1. 

VA(i_H ) CCDL2) » l"g  shears  due  to  concentrated 
mass  No.  2,  values  for  total  weight  at 
mass  station. 

%AQ-infrnL2V  l"g  bending  moments  for  con- 
centrated mass  No.  2. 

MYA(l-ll) (CDL2)>  l"g  torsional  moments  for _ con- 
centrated mass  No.  2. 
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TABLE  190.  T ARRAY,  LOCATIONS  201-900  (CONT) 


T Array 

Variable 

Location 

Name 

Description 

375- 38S 

CDLV3(1-11) 

VA(1-11)  (CDL3-7)  * 1_S  shears  due  t0  concen- 
trated masses  3-7, 

386-396 

CDLM3  C 1 •*  1 1 ) 

mXA(1-11)(CDL3-7)*  1-g  bending  moments  for  con- 

centrated  masses  3-7. 

397-407 

CDLT3(1-11) 

MYA(l-ll)(CDL3-7).  1-g  torsional  moments  for 

concentrated  masses  3-7. 

408-418 

FLM2(1-11) 

MXA(1-11) (FL2) » 1"8  bending  moments  for  total 

contents  of  fuel  cell  2. 

• 419-429 

FLT2 (1-11 ) 

MyA(I-II) (FL2) t l"g  torsional  moments  for  total 

contents  of  fuel  cell  2. 

(430-444) 

(TDGW(1-15)) 

Definitions  follow. 

430 

TDGW(l) 

Variable  DGWRI.  { [Ky(DWG) j/ (DGW)Q]  - 1.0}. 

431 

Variable  DGWR.  [Kv(DGW)i/(DGW)0]. 

432 

fci . jm  i 

Variable  DDWK.  Factor  for  inertia  loads.  0.0  if 

D(110)  = 0.0,  for  vertical  tails  and  if 
input  loads  are  net  loads.  1.0  if  D(110)  for 
wing  and  horizontal  tails  for  calculated  air- 
loads and  input  gross  airloads. 

433 

TDGW(4) 

Variable  TBXK.  Value  is  set  to  1.0  by  ABDW  and 

is  not  changed.  Used  by  VLOAD  and  AVL0AD  as 
factor  applied  to  total  inertia  loads. 

454 

TDGW(5) 

Not  used. 

435 

1DGW(6) 

Not  used. 

436 

TDGW(7) 

Not  used. 

437 

TDGW(8) 

V^l,  airload  shear  on  surface.  Used  by  AL0AD 

only  if  module  calculates  loads  distributions, 
value  of  input  or  calculated  airload,  ltyside. 

438 

TDGW(9) 

Spanwise  center  of  pressure  location  for  the 

preceding  airload  shear,  fraction  of  airload 
distribution  span. 

439 

TDGWJ10) 

Chordwise  location  of  center  of  pressure  for  the 

preceding  airload  shear,  fraction  of  chord. 

440 

TOGW(ll) 

Variable  RFL1.  Scaling  factor  for  loads  due  to 

fuel  cell  1 contents  for  current  design 
weight. 

441 

TOGW(12) 

Variable  RFL2.  Scaling  factor  for  loads  due  to 

fuel  cell  2 contents  for  current  design  weight. 

442 

TDGWC13) 

Varaiable  CDLK1.  Scaling  factor  for  loads  due  to 

retained  masses  at  concentrated  mass  station  1 
for  current  design  weight. 

i 

878 


TABLE  190.  T ARRAY,  LOCATIONS  201-900  (CONT) 


T Array 
Location 

Variable 

Name 

443 

TDGW(14) 

444 

TDGW(15) 

445-455 

FLVl(l-ll) 

456-466 

FLMl(l-ll) 

467-477 

FLTl(l-ll) 

478-488 

FLV2 (1-11 ) 

489-499 

XBP(l-ll) 

500-510 

YBP(l-ll) 

511-521 

YST(l-ll) 

(522-529) 

522 

(RFDGtf(l-8)) 

RFDGW(l) 

523 

RFDGW(2) 

524 

RFDGW(3) 

525 

RFDGW(4) 

526 

RPDGW(5) 

527 

RFDGW(6) 

528 

RFDGW(7) 

529 

RFDGW(8) 

Description 


Variable  CDLK2.  Scaling  factor  for  loads  due  to 
retained  masses  at  concentrated  mass  station  2 
for  current  design  weight. 

Variable  CDLK3.  Scaling  factor  for  loads  due  to 
masses  at  concentrated  mass  stations  3-7, 
always  1.0. 

VA(1-11) (FL1) » l"g  shears  for  total  contents  of 
fuel  cell  1. 

Mxa(1-11) (FL1) » 1"8  bending  moments  for  total 
contents  of  fuel  cell  1. 

MYA(l-ll)  (FL1) » *“8  torsional  moments  for  total 
contents  of  fuel  cell  1. 

VA(1-11) (FL2) * l"g  shears  for  total  contents  of 
fuel  cell  2. 

X(i_n),  X-coordinates  for  the  11  structural 
analysis  control  stations. 

Y (i-ii) » Y-coordinates  for  the  11  structural 
analysis  control  stations. 

Ya(I-H),  y -coordinate  for  the  11  structural 
analysis  control  stations. 

Definitions  follow. 

Kpii  (DGW01  * 1 scale  factor  for  con- 

tent weight  at  DGW0. 

KfLl  fDGWl)  » ^uel  ce^  1 scale  factor  for  content 
weight  at  DGW(l). 

KFL1(DGW2)*  ^uel  cell  1 scale  factor  for  content 
weight  at  DGW(2). 

kFL1(DGW3)>  fuel  cell  1 scale  factor  for  content 
weight  at  DGW(3), 

kFL2(DGW0)>  fuel  cell  2 scale  factor  for  content 
weight  at  DGW0. 

KpL2(DGWl)»  fuel  cell  2 scale  factor  for  content 
weight  at  DGW(l). 

Kpi2(DGW2)»  ft®1  cell  2 scale  factor  for  content 
weight  at  DGW(2). 

KpL2(DGW3)»  fuel  cell  2 scale  factor  for  content 
weight  at  DGW(3)» 
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TABLE  190.  T ARRAY,  LOCATIONS  201-900  (CONT) 


T Array  Variable 

Location  Name  Description 

530-540  TBD(l-ll)  Dave  average  torque-box  depths. 

541  — Not  used. 

542-552  TBW(l-ll)  %B(1-11)»  torque-box  widths. 

553  — Not  used. 

554-564  ALPV(l-ll).  VA(1-11)  (+AL) » shears  for  airloads, 

up-bending  condition. 

565-575  ALPM(l-ll)  %A(1-11)  (+AL)  * Ending  moments  for  air- 

loads, appending  condition 

576-586  ALM'(l-ll)  ' w »,  ■» , limit  shears  for  airloads, 

down-bending  condition. 

587-597  ALNM(l-ll)  ^XA(1-11 ) f-AL)  * bending  moments  for  air- 

loads, uown-bending  condition. 

598-608  DWV(l-ll)  ^A(l-ll ) (TB) » *”g  shears  for  torque-box 

structures. 

609-619  DWM(l-ll)  N*XA(1-11)  fTBl  * 1"8  bending  moments  for  torque- 

box  structures. 

620-630  DWT(l-ll)  %A(1-11)  (TB) » l"g  torsional  moments  for  torque 

hxjx  structures. 

(631-640)  (TI:LI)(1-10) ) Fuel  cell  data,  definitions  follow. 

631  TFLD(l)  scaling  factor  for  fuel  cell  1 at 

632  TFLD(2)  ^DES(FI2)>  scaling  factor  for  fuel  cell  2 at 

DGW0.J 

b33  TFIi)(3)  ^DES(FLl)'  design  fuel  i n cell  1 at  DGW0, 

lb/ side. 

634  TFLD(4)  ^DES(FL2) > desigii  fuel  in  cell  2 at  DGW0, 

Ib/side. 

635  TFLD(5)  wtoral(FLl)»  total  contents  for  fuel  cell  1, 

fuel  plus  fuel-systems,  lb/side. 

636  TFLD(6)  wtotal(FL2)»  total  contents  for  fuel  cell  2, 

fuel  plus  fuel- systems,  lb/side. 

637  TFLD(7)  wcap(FLl)>  full-capacity  fuel  weight  in  fuel 

cell  1,  lb/side. 

638  TFLD(8)  wcap(FL2)»  full-capacity  fuel  weight  for  fuel 

cell  2,  lb/side. 

639  TFLD(9)  WFS(FL1)>  fuel-systems  weight  in  fuel  cell  1, 

lb/side. 


TABLE  190.  T ARRAY,  LOCATIONS  201-900  (CONT) 


T Array 
Location 

Variable 

Name 

Description 

640 

TFLD(10) 

WFS(FL2)»  fuel-systems  weight  in  fuel  cell  2, 
lb/side. 

(641-644) 

(WTIP(l-4 ) ) 

Definitions  follow. 

641 

1 

Wpjp,  tip  structure  weight,  lb/side. 

642 

wunif»  weight  of  uniformly  distributed  content 
items,  lb/side. 

643 

WTIP(3) 

Wiine*  weight  of  line  distribution  content  items, 
lb/side. 

644 

i\rriP(4) 

WConc»  weight  of  content  items  treated  as  con- 
centrated masses,  lb/side. 

645-654 

WPNLS(l-lO) 

Wtb(1-10)»  panel  weights  for  distributed  torque- 
box  structures,  strength  design  only, 
lb/side. 

655 

— 

Not  used. 

656-665 

TPNLW(l-lO) 

wtot  TBfl-10)»  Panel  weights  for  total  torque- 
box  plus  secondary  structures,  lb/side. 

(666-667) 

(DTTRB(l-2)) 

Definitions  follow. 

666 

DTTRB(l) 

^wT-tail  root*  weight  increment  for  T-tail  pro- 
visions at  root  chord  station  (horizontal 
tail),  lb/side.  For  future  use  only,  currently 
not  computed. 

667 

DTTRB(2) 

^T-tail  tin’  we*8ht  increment  for  T-tail  pro- 
visions at  tip  chord  station  (vertical  tail), 
lb/side.  For  future  use  only,  currently  not 
computed. 

668-678 

GJRQD(l-ll) 

GJvF(i-n),  required  stiffness  to  prevent  surface 
flutter,  lb-in. 2. 

668-678 

GJRTT(l-ll) 

Same  as  the  preceding. 

679-689 

YBUD(l-ll) 

Yupr(l-ll)*  load  centroid  for  upper  cover,  dis- 
tance from  outer  mold  line. 

690-700 

YBLD(l-ll) 

Ylwr(l-ll) » load  centroid  for  lower  cover, 
distance  from  outer  mold  line. 

701-711 

DWMII(l-ll) 

CMxA  )DW(1-11) » l‘g  bending  moment  for  torque- 
box  structures,  previous  deadweight  or 
grossweight  pass. 
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TABU:  190.  T ARRAY,  LOCATIONS  201-900  (CONT) 


T Array 
Inc  at  ion 

Variable 

Name 

Description 

712-722 

I)HM1 1(1-11) 

fN1X\)ult+NZ(l-ll)»  up-bending  design  bending 
moment  for  previous  deadweight  or  gross - 
weight  pass. 

723-733 

DNX 11(1-11) 

NX(1-11)»  UPP01"  cover  design  compression  load, 
previous  deadweight  or  grossweight  pass, 
lb/ in. 

(734-744) 

(SWT (1-11)) 

Weight  data  to  be  transferred  to  CTBW  array, 
refer  to  Table  193.  Created  by  TB0PT,  overlay 
(9,0),  or  ATB0PT,  overlay  (18,0). 

734 

SWT(1 ) 

L WsURFACE,  lb/air  vehicle 

735 

swrr  ( 2 ) 

2TW0PNI,,  lb/air  vehicle. 

730 

SWT  (3) 

ZWprv^rr,  lb/air  vehicle. 

73” 

SWT(  4 ) 

^C-S1X',  vehicle. 

738 

SWT( 5) 

rWy^,  lb/air  vehicle. 

”39 

SWT(b) 

XWjj:,  lb/air  vehicle. 

”40 

SWT  ( 7 ) 

£W|i-,  lb/air  vehicle. 

741 

STW(8) 

£W^isc»  lb/air  vehicle. 

”42 

SWT(9) 

Wjjp,  lb/air  vehicle. 

743 

SWT  ( 10) 

rw^jT-tail»  lb/air  vehicle. 

NOTTi : This  item  not  calculated. 

744 

SWT (11) 

TdWyp,  lb/air  vehicle. 

”4 5- ”55 

TBWl’KMl ) 

-TB (1-11)*  weight  per  inch  of  torque-box 
structures,  strength  design  only,  lb/in. 

75n- 70b 

VRVPKl-11) 

^dVF(l-l 1) » weight  per  inch  of  torque-box 
structure  increment  required  to  satisfy 
flutter,  lb/in. 

7(i"-777 

TDWP 1(1-11) 

4Ztb(i-H)>  weight -per- inch  increment  of 
structure  weights  for  inertia  loads  calcula- 
tion for  next  deadweight  or  grossweight 
pass,  lb/ in. 

778-788 

IMNP1 11-11) 

Zmisc(i-h),  wei8bt  per  inch  of  secondary 
structures,  lb/in. 

789-799 

TBCWTf  1-11) 

W4(XMT  i _ 1 1 ) » incremental  chordwise  torque-box 
structure  weights  at  structural  analysis  con- 
trol stations,  lb/side.  Weight  of  bulkhead 
and  splice  provision  increments  over  and 
above  estimated  weights  per  inch  of  distributed 
i terns . 
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TABLE  190.  T ARRAY,  LOCATIONS  201-900  (CONCL) 


T Array 
location 

Variable 

Name 

Description 

800-810 

DEFFI (1-11) 

Deff(i-n),  effective  couple-arm  of  torque-box, 
value  used  to  compute  current  loads.  Set  up  by 
VYTCAL,  overlay  (10,0)  or  (18,0),  used  to  com- 
pute load  change  effects  during  inertia  loads 
estimation  for  next  deadweight  or  gross- 
weight  pass. 

811-821 

STMV(l-ll) 

^VA(l-ll)  (MISG  * tota*  shears  for  leading 

eage,  trailing  edge,  contents  other  than  fuel 
and  concentrated  items  3-7. 

822-832 

ST>M(1-11) 

£MXA(1-11)  (MISC)  * 1_8  bending  moments  for  the 
preceding  shear  load. 

833-843 

i 

STMTCl-H) 

^^YA(l-ll)  (MISC) » torsional  moments  for  the 

preceding  shear  load. 

844-854 

SDWV(l-ll) 

XVa(1-h  ) (dw)  » total  l~g  shears  for  outer  panel 
less  torque-box  weights,  constant  for  all 
deadweight  passes. 

855-865 

SDWM(l-ll) 

^MXA(l-n)  (DW)  * bending  moments  for  the 

preceding  shears. 

866-876 

SDWT(l-ll) 

<£MYA(1-11)  (DW)  * l"g  torsional  moments  for  the 
preceding  snears. 

877-887 

ALPT(1-1 1 ) 

MYA(l-ll) (+AL) * limit  torsional  moments  for  air- 
loads, up-bending  condition. 

888-898 

ALNT(l-ll) 

MyA(1-11 ) (-AL)  * 1 imit  torsional  moments  for  air- 
loads, down-bending  condition. 

899 

— 

Not  used. 

900 

Not  used;  however,  used  by  subroutine  P1V0T, 
overlays  (9,0)  and  (18,0). 
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TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 

VARIABLES 


The  variables  names  listed  herein  are  for  the  data  items  stored  in  the 
array  T created  and/or  used  by  overlays  (9,0),  (10,0),  (16,0),  (17,0), 
and  (18,0).  These  variables  are  some  of  the  design  information  necessary 
for  the  synthesis  of  both  metallic  and  advanced  composite  torque  boxes. 
They  are  also  used  in  the  weight  analysis  of  the  structures  and  for  data 
processing  of  computed  data  for  output  print. 

Definitions  for  these  variables  can  be  found  in  Table  190. 


Variable 

Name 

Size 

Reference 

location 

References 

Overlay 

Defined 

Used 

AIM 

11 

T ( 587 ) 

16 

AL0AD 

AL0AD.VL0AD1 

9 

— 

VLOAD 

18 

— 

ACL0AD,AVL0AD 

MAT 

11 

T(888) 

16 

AL0AD 

AL0AD,VL0AD1 

9 

— 

VL0AD 

18 

— 

ACL0AD.AVL0AD 

MAY 

11 

T(576) 

16 

AJL0AD 

AL0AD,VL0AD1 

9 

— 

VL0AD 

18 

— 

ACL0AD.AVL0AD 

ALPM 

11 

T(565) 

16 

AL0AD 

AL0AD.VL0AD1 

9 

— 

VL0AD 

18 

— 

ACL0AD,AVL0AD 

ALPT 

11 

T ( 8 7 7 ) 

16 

AL0AD 

AL0AD.VL0AD1 

9 

— 

VL0AD 

18 

— 

ACL0AD,AVL0AD 

ALPV 

11 

T(554) 

16 

M>0AD 

AL0AD,VL0AD 

9 

— 

VL0AD 

18 

— 

ACL0AD.AVL0AD 

CDLK1 

1 

TDGW(13) 

16 

ABDW 

ABDW 

9 

PR0G 

PR0G 

18 

ACPR0G 

ACPR0G 

CDLK2 

1 

TDGW(14) 

16 

ABDW 

ABDW 

9 

PR0G 

PR0G 

18 

ACPR0G 

ACPR0G 

CDLK3 

1 

nods) 

16 

ABDW 

ABDW 

9 

PR0G 

PR0G 

18 

ACPR0G 

ACPR0G,AVL0AD 
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TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 
VARIABLES  (CONT) 


Variable 

Name 

Size 

Reference 

Location 

References 

Overlay 

Defined 

Used 

0)1*11 

11 

T(320) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,  AVL0AD 

CUIM2 

11 

T(353) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G , AVL0AI) 

CDLM3 

11 

T(386) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

CDLT1 

11 

T(331) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

CDLT2 

11 

T(364) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G.AVL0AD 

CDLT3 

11 

T(397) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G.AVL0AD 

CDLV1 

11 

T(309) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G.AVL0AD 

CDLV2 

11 

T(342) 

16 

WDDATA 

ABJUV 

9 

— 

PR0G 

18 

— 

ACPR0G , AVIj0AD 

CDLV3 

11 

T(375) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

DBM  1 1 

11 

T(712) 

16 

YBSET 

YBSET 

9 

PR0G,DWYBA 

PR0G,DWYBA 

18 

ACPR0G,DWYBA 

DWYBA 

DCDLM 

11 

TC241) 

16 

WDDATA 

— 

9 

— 

DEADW 

18 

— 

DEADW 

IKDLT 

11 

Tf230) 

16 

WDDATA 

— 

9 

— 

DFADW 

18 

DFADW 
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TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 

VARIABLES  (CONT) 


Variable 

Name 

Size 

Reference 

location 

Ref  erences 

Overlay 

Defined 

Used 

DCDLV 

11 

T(220) 

16 

WDDATA 

9 

— 

DEADW 

18 

— 

DEADW 

DIJWK 

1 

TDGW(3) 

16 

ABDW 

VL0AD1 

9 

— 

VL0AD 

18 

— 

AVL0AD 

DEFFI 

11 

T(800) 

16 

YBSET 

YBSET 

9 

PR0G,DWYRA,TB0PT 

PR0G,  DWYBA 

WTCAL 

CNSTR, WTCAL 

18 

DWYBA 

DWYBA,  WTCAL 

DGWR 

1 

TDGW(2) 

16 

ABDW 

VL0AD1 

9 

PR0G 

PR0G.VL0AD 

18 

ACPR0G 

ACPR0G,AVL0AD 

DCWRI 

1 

TDGW(l) 

9 

PR0G 

DWYBA 

18 

ACPR0G 

DWYBA 

IMl'LB 

19 

T(201) 

16 

NfTLCW 

CNSTC.GJCAL 

— 

STRIL 

18 

— 

ACPR0O 

DNXI I 

11 

T ( 723) 

16 

YBSET 

YBSET 

9 

PR0G.TB0PT 

PR0G, DWYBA 

WTCAL 

CNSTR, WICAL 

18 

WTCAL 

DWYBA, WTCAL 

DPCDL 

10 

T(220) 

16 

WDDATA 

— 

9 

— 

PR0G 

10 

— 

WTCAL 

18 

— 

ACPR0G, WTCAL 

iriTRB 

2 

T(666j 

16 

WDDATA 

— 

10 

— 

CNSTR, WTCAL 

18 

— 

ATB0PT, WTCAL 

1)WM 

11 

Tf609) 

16 

WDDATA 

ABDW, YBSET, VL0AD1 

9 

PR0G, DEADW 

PR0G , DEADW,  DWYBA , 

VL0AD 

18 

DEADW 

ACPR0G, DEADW, DWYBA, 

AVL0AD 

886 


TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 

VARIARI.ES  (CONT) 


Variable 

Name 

Size 

Reference 

Location 

References 

Overlay 

Defined 

Used 

DWMII 

11 

T(701) 

16 

YBSET 

9 

PR0G 

PR0G.DWYBA 

18 

ACPR0G 

DWYBA 

DWT 

11 

T(620) 

16 

WDDATA 

ABDW.VL0AD1 

9 

DEADW 

DEADW ,VL0AD 

18 

DEADW 

DEADW, AVL0AD  . . 

DWV 

11 

T(598) 

16 

WDDATA 

ABDW.VL0AD1 

9 

DEADW 

DEADW, VL0AD 

18 

DEADW 

DEADW, AVL0AD 

CRT 

1 

DWTLB(14) 

16 

— 

CNSTC 

FIM1 

11 

T (456) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

ELM2 

11 

T(408) 

16 

WDDATA 

ABDW 

9 

PR0G 

18 

— 

ACPR0G.AVL0AD 

FLT1 

11 

T(467) 

16 

WDDATA 

ABDW 

9 

PR0G 

18 

— 

ACPR0G,AVL0AD 

FLT2 

11 

T(419) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

FLV1 

11 

T(445) 

16 

WDDATA 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G,AVL0AD 

FLV2 

11 

T(478) 

16 

WDDATA 

ABDW 

9 

PR0G 

18 

— 

ACPR0G,AVL0AD 

GRT 

1 

DWTLBC15) 

16 

CNSTC, GJCAL 

G.JRQD 

11 

T(668) 

16 

GJCAL 

GJCAL .VL0AD1 

9 

— 

VL0AD,PRTA 

10 

— 

EIGJC 

18  1 

— 

ASTI FF , AYL0AD , ACPRTA 

GJRTT 

11 

T(668) 

16 

GJTT 

GJTT 
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TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 
VARIABLES  (CCNT) 


Variable 

Name 

Size 

Reference 

Location 

References 

Overlay 

Defined 

Used 

RFDGW 

8 

T(522) 

16 

ABDW 

ABDW 

9 

— 

PR0G 

18 

— 

ACPR0G 

RFL1 

1 

TDGW(ll) 

16 

ABDW 

9 

PR0G 

PR0G 

18 

ACPR0G 

ACPR0G 

RFL2 

1 

TDG/(12) 

16 

ABDW 

ABDW 

* 

9 

PR0G 

PR0G 

18 

ACPR0G 

ACPR0G 

1 

DWTLB(17) 

16 

— 

CNSTC 

SDFP 

1 

DWTLB(13) 

16 

— 

CNSTC 

SDFSU 

1 

tMTLB(16) 

16 

— 

CNSTC 

1 

EMTLB(6) 

16 

— 

CNSTC 

SIM) 

1 

DWTLBC2) 

16 

— 

CNSTC 

10 

— 

STRIL 

SDTU 

1 

DMTLB(12) 

16 

— 

CNSTC 

SDTf 

1 

CWTLB(IO) 

16 

— 

CNSTC 

SDWM 

11 

T(855) 

16 

ABDW 

ABDW,VL0AD1 

9 

PR0G 

VL0AD 

18 

ACPR0G 

AVL0AD 

SHOT 

11 

T(866) 

16 

ABDW 

ABDW,VL0AD1 

9 

PR0G 

VL0AD 

18 

ACPR0G 

AVL0AD 

snwv 

11 

TC844) 

16 

ABDW 

ABDW.VL0AD1 

9 

PR0G 

VL0AD 

18 

ACPR0G 

AVL0AD 

STW 

11 

T(822) 

16 

IVDDATA 

ABDW,VL0AD1 

9 

— 

VL0AD 

18 

— 

ACPR0G,AVL0AD 

S'IMT 

11 

T ( 833} 

16 

WDDATA 

ABDW.VL0AD1 

9 

— 

VL0AD 

18 

— 

ACPR0G,AVL0AD 

S1MV 

11 

T(811 ) 

16 

WDDATA 

ABDW,VL0AD1 

9 

— 

VL0AD 

18 

ACPR0G,AVL0AD 
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TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 
VARIABLES  (CONT) 


Variable 

Name 

Size 

Reference 

Location 

References 

Overlay 

Defined 

Used 

SWT 

11 

T(734) 

9 

TB0PT 

PR0G 

18 

— 

ACPR0G  ,ATB0PT 

TBCWT 

11 

T(789) 

16 

WDDATA 

— 

9 

PR0G , DWYBA , TB0PT 

PR0G.DEADW, DWYBA 

10 

WTCAL 

CNSTR, WTCAL 

18 

DWYBA,  WTCAL 

ACPR0G.DEADW, DWYBA, 

WTCAL 

TBD 

11 

T(530) 

16 

WDDATA 

WDDATA, YBSET 

9 

— 

DWYBA 

18 

— 

ACPR0G, DWYBA, ASTIFF 

TBW 

11 

T(542) 

16 

WDDATA 

WDDATA, YBSET 

10 

--- 

TB0PT 

18 

— 

ACPR0G,ATB0PT,ASTIFF 

TBWPI 

11 

T(745) 

16 

WDDATA 

9 

PR0G 

PR0G,DEADW, DWYBA, 

TB0PT,PRTA 

WTCAL 

CNSTR, WTCAL 

18 

WTCAL 

ACPR0G.DEADW,  DWYBA, 

WTCAL, ACPRTA 

TBXK 

1 

TDGW(4) 

16 

ABDW 

VL0AD1 

9 

— 

VL0AD 

18 

— 

AVL0AD 

TDGW 

15 

T(430) 

16 

AL0AD.ABDW 

AL0AD,ABDW,VL0AD1 

9 

PR0G 

PR0G,  DWYBA, VL0AD 

18 

ACPR0G 

ACPR0G , DWYBA, AVL0AD 

TDWPI 

11 

T(767) 

9 

DWYBA 

DWYBA, DEADW 

18 

DWYBA 

DWYBA, DEADW 

TFLD 

10 

T(631) 

16 

WDDATA 

ABDW 

18 

--- 

ACL0AD 

TMWPI 

11 

T(778) 

9 

PR0G,TB0PT 

PP^G, DEADW 

WTCAL 

CNSTR,  WTCAL 

18 

WTCAL  . 

ACPR0G, DEADW, WTCAL 

TPNLW 

10 

T(656) 

16 

WDDATA 

— 

9 

PR0G,TB0PT 

PR0G, DEADW 

• 

10 

WTCAL 

189 


TABLE  191.  SUBROUTINE  REFERENCES  FOR  T(201)-T(900) 
VARIABLES  (CONCL) 


Variable 

Name 

Size 

Reference 

Location 

References 

Overlay 

Defined 

Used 

VFWPI 

11 

T(756) 

9 

PR0G.TB0PT 

PR0G, DEADW, DWYBA 

10 

WTCAL 

CNSTR 

18 

WTCAL 

ACPR0G , DEADW , DWYBA 

WPILE 

11 

T(263) 

16 

WDDArA 

m m ■» 

10 

— 

WTPIN 

18 

— 

WTPIN 

WPITE 

11 

T (274) 

16 

WDDATA 

— 

10 

— 

WTPIN 

18 

— 

WTPIN 

WPLLE 

12 

T(285) 

16 

WDDATA 

— 

10 

— 

WTCAL 

18 

— 

WTCAL 

WPLTE 

12 

T(297) 

16 

WDDATA 

— 

10 

— 

WTCAL 

18 

— 

WTCAL 

WPNLS 

10 

T(645) 

16 

WDDATA 

WDDATA 

9 

PR0G.TB0PT 

PR0G, DEADW 

10 

WTCAL 

CNSTR, WTCAL 

18 

WTCAL 

ACPR0G,  DEADW,  WTCAL 

WTIP 

4 

T(641) 

16 

WDDATA 

— - 

10 

WTCAL 

18 

— 

WTCAL 

17 

W0DATA 

XBP 

11 

T(489) 

16 

WDDATA 

— 

YBIJ) 

11 

T(690) 

16 

YBSET 

• — 

9 

PR0G.TB0PT 

PR0G,  DWYBA,  PRTA 

SECTD 

CNSTR, EIGJC 

18 

ACNSTO 

EWYBA.ACPRTA 

YBP 

11 

T(500) 

16 

WDEATA 

— 

YBIJD 

11 

T(679) 

16 

YBSET 

— 

9 

PR0G.TB0PT 

PR0G,  DWYBA,  PRTA 

10 

SECTD 

CNSTR, EIGJC 

18 

ACNSTR 

DWYBA,  ACPRTA 

YST 

11 

T (511) 

16 

WDDATA 

WDDATA 

18 

acwms,acwrbs 
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TABLE  192.  TVF  ARRAY 


General  information  for  array  TVF: 

Blank  comnon  reference  location  ■ T(1961) 

Array  size  ■ 100 

Array  TVF  contains  surface  flutter  data,  computed  and  used  by 

subroutine  GJCAL,  for  estimation  of  flutter  design  requirement 
of  lifting  surfaces.  Geometry  and  flutter  design  point  infor- 
mation from  array  TGJ  stored  on  record  10,  mass  storage  file  1, 
is  used  to  create  array  TVF  data  necessary  for  the  analysis  by 
subroutines  GJCAL  and  GJSI.  GJCAL  prints  the  contents  of  TVF 
for  each  structural  station  analyzed,  under  control  of  IP(22), 
control  card  2,  column  22.  Array  TVF  is  initially  set  to  0.0 
values  by  GJCAL. 


Description 


(GJreqd)i  computed  value  of  required  GJ  at  station  Y^i,  calcu- 
lated by  subroutine  GJSI  during  analysis  for  each  analysis 
control  statical  (Equation  14),  lb- in. 2.  This  value  is  output 
when  array  TVF  is  printed  under  control  of  IP (22).  Also,  Gdes, 
material  shear  modulus  at  the  reference  structure  design 
temperature,  created  and  used  by  subroutine  GJCAL  during  final 
processing  of  required  GJ  values,  psi. 

Kee  term  of  Equation  14.  Kq  of  this  term  modified  and  pro- 
grammed as  Kfiex  • 22.5  • KSp2,  Where  Kfiex  ■ flexibility 
factor  with  a value  of  l.iO  (1.10  • 22.5  ■ 24.75).  Default 
value  of  Kfiex,  location  D(1441),  is  currently  set  to  1.0, 
but  may  be  changed  by  the  user.  Value  of  Kee  is  programmed 
as  follows: 


K.  K 2 -1*116  Q M C22-5  Kfiex) 


j sp 


1480  (0.8  + AR)‘ 


where 


GJ  factor  in  location  D(312)  and 


K - flutter  speed  margin  of  safety  factor  in 
sp  location  D (2 52). 

Kj^p  term  of  Equation  14,  (bg/2)2  [0.4  + 0.7  COS  (A  ^ - 10.0°)] 

(bg/2)  is  the  effective  exposed  structural  semispan  for  surface 
flutter  analysis,  the  inboard  control  station  assumed  to  be 
that  indicated  by  the  value  in  location  D(246),  unless  super- 
ceded  by  a nonzero  value  in  location  D(343) . 


TABLE  192.  TVF  ARRAY  (OONT) 


Array 

Locat ion  Descript ion 

4 K^,  planform  constant  term  for  term  of  Equation  14 

(refer  to  Equation  14c),  (Crs't2)  [3(1  - X* ) J . . 

5 Product  of  general  constants  of  Equation  14  divided  by  material 

G at  flutter  design  points  (K^  • • K^)/G. 

6 C.  term  of  Equation  14,  (1  - A')3/{[3(1- A’ff’)3]  [AC(l-AV) 

(t/c)*]}  . 

7 C2  term  of  Equation  14,  (1)/[(1-A‘)  (RS-FS)jJ. 

8 C3  term  of  Equation  14,  ( Ln(X,a,)/  AC(1‘  X' 

(t/c)’]  + Ln(  A *)/((l-  X')  (RS-FS)X)  ) . 

9 C.V,  term  of  Equation  14,  calculated  by  GJS1. 

10  term  Equati°n  14,  calculated  by  GJSI. 

11  C3V3  term  of  Equation  14,  calculated  by  GJSI. 

12  + C2V2  + C3V3,  calculated  by  GJSI. 

13  Jref , reference  value  of  J as  derived  from  Equation  14,  to  be 

modified  by  computed  local  chord  factor,  Kmac.  and  G to 
derive  required  GJ  value  stored  in  location  1 for  the  current 
analysis  station,  calculated  by  GJSI. 

14  Not  used. 

15  G,  shear  modulus  of  torque-box  material,  design  temperature  value 

at  the  critical  clutter  design  point. 

16  r,  rotational  factor  to  convert  aerodynamic  chords  to  structural 

chords . 

17  bg/2,  exposed  structural  span  for  surface  flutter  analysis. 

18  C^',  exposed  aerodynamic  root  chord. 

19  Dr',  average  torque-box  depth  at  the  exposed  root  chord  station. 

20  YAi>  structural  station  location  for  current  analysis  points, 

distance  from  tip  chord  station. 

21  C,  aerodynamic  chord  at  the  Y-coordinate  for  Y^. 

22  D^,  average  torque-box  depth  at  Y^^. 

23  lrtL  torque-box  width  at  Y^. 
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TABLE  192.  TVF  ARRAY  (CQNT) 


Array 

Location 

Description 

24 

Ki,  variable  GJ  factor  to  be  applied  to  the  final  calculated 
value,  factors  that  are  specified  in  D(346)-D(356)  when  option  1 
of  input  factors  is  selected;  if  not,  this  factor  will  be  the 
derived  factor  based  on  the  current  station  location  relative 
to  the  two  control  stations  in  locations  25  and  26  and  the 
factors  in  locations  80  and  81.  For  the  option  of  constant 
GJ  values  inboard  of  the  station  defined  in  location  25  and 
outboard  of  the  station  defined  in  location  26  (VFID,  D(251), 
specified  as  -1.0),  this  factor  is  set  to  1.0 

25 

(Y'a)ib.  inhoard  control  station  for  GJ  factor  calculation  based 
on  factors  input  in  D(314)  and  D(316)  or  for  constant  GJ  value 
option,  distance  from  tip  chord  station  along  structural 
reference  line. 

26 

(Y'A0b)  » outboard  control  station  for  GJ  factor  specified  in 
D(316)  or  station  along  structural  reference  line. 

27 

GJib,  required  GJ  at  (Y'a)IB,  computed  when  constant  GJ  option 
is  selected.  This  value  used  for  all  analysis  stations  inboard 
of  (Y'AW  (Note:  Flutter  factor  derived  from  values  in 
D(314)  and  D(316)  or  input  in  D(346)-D(356)  are  not  used  to 
compute  this  value. 

28 

GJ0b,  required  GJ  at  (Ya)0b»  confuted  when  constant  GJ  option 
is  selected.  This  value  used  for  all  analysis  control  stations 
outboard  of  (Y  a)0B*  (Note:  Flutter  factor  restriction  as 
noted  for  GJj  apply.) 

29 

Not  used. 

30 

CD3,  planform  constant  for  tern  Vii  in  Equation  14  (refer  to 
Equation  14f),  [9(  A’)2(l-  a ,)2)/[l-  A *)2) . 

31 

CD2  planform  constant  for  term  Vij  in  Equation  14  (refer  to 
Equation  14f),  [3  A’  (1-  <jr')/[2(l-  A')] - 

32 

CDj,  1.0  for  programming  purposes. 

33 

A’  a',  planform  constant  for  term  V1 . in  Equation  14  (refer  to 
Equation  14f). 

34 

2 

(A  ' o')  planform  constant  for  term  Vji  in  Equation  14  (refer 
to  Equation  14f). 

35 

(A'  o')  , planform  constant  for  term  V..  in  Equation  14  (refer 
to  Equation  14f).  1 
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TABLE  192.  TVF  ARRAY  (CONT) 


Array 

Location 

Description 

36 

1/V  or  1/0.00001  if  A1  = 0.0. 

37 

1/(\V)  or  1/0.00001  if  (A* o’)  - 0.0. 

38 

(V)3 

39 

(A')3/3.0. 

40 

(l-A'o*),  0.00001  if  value  is  computed  as  (-)  or  0.0. 

41 

(1-A1),  0.00001  if  value  is  computed  as  (-)  or  0.0. 

42 

(1*  or') 

43 

or',  exposed  thickness  ratio  taper. 

44 

(RS-FS)a  , structural  box  width  factor. 

45 

(t/c) • , thickness  ratio  as  exposed  root  chord. 

46 

AC,  arc  centroid  of  torque-box  sections. 

47 

A',  exposed  planform  taper  ratio. 

48 

(V)2, 

49 

(X')3, 

50 

• VL  , calculated  by  GJSI. 

51 

Di  + Wi’  calculate<*  by  GJSI. 

52 

q/CR' , calculated  by  GJSI. 

53 

Dj/Dr*  , calculated  by  GJSI. 

54 

(q/CR')3,  calculated  by  GJSI. 

55 

(Dj/DR1)^  calculated  by  GJSI. 

56 

Ln  I (c^/C^')(l/A')) , calculated  by  GJSI. 

57 

Ln  l (D./Dd')(1/aV)1,  calculated  by  GJSI. 

1 K f 

58 

Variable  for  term  V]^  in  Equation  14,  calculated  by  GJSI  and  used 
in  a loop.  (D^/Dr')  for  1*1,  (Di/Dr ' ) 2 for  1-2,  (Di/DR')3  for 
1=3. 
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TABLE  192.  TVF  ARRAY  (CONT) 


Array 

location 


Description 


Variable  for  term  V.  in  Equation  14,  calculated  by  GJSI 

i 

and  used  in  a loop.  (Ln  (D./D'  X)  - 1)  for  1*1, 

1 K 

(2Ln  (D./DR  X')  -1)  for  1-2,  (3  Ln  (D./DR  X*)  -1)  for  1-3. 

Variable  for  term  V^  in  Equation  14,  CD^*  | (D^/D^")  [Ln  (D.,/DR  X') 

+l]  + o x'|  , calculated  by  GJSI. 

Variable  for  term  V,  in  Equation  14,  CD,*<(D./p') 

1^  Z l 1 K 

[2Ln  (D./DR  X')  -l]  + (o'  x')2  } , calculated  by  GJSI. 

Variable  for  term  V^  in  Equation  14,  CD^*|(D^/D^)^ 

[3LN  (D./Dr  X)  -l]  + (o'  X)3  } , calculated  by  GJSI. 


ViA  term  of  Equation  14,  sun  of  values  in  location  60,  61  and  62, 
calculated  by  GJSI. 

V2  , term  of  Equation  14,  {((^/C^)3  [Ln  (C/C^  x')  -0.333]*(A')3/3^, 
calculated  by  GJSI. 

V^  term  of  Equation  14,  [(C^/CR)3  - (X)3],  calculated  by  GJSI. 
i 

AR,  planform  aspect  ratio  of  exposed  surface. 


(D.  W.)  / (D.  + W. ),  calculated  by  GJSI. 

ill  i ’ 7 


Not  used 


Not  used 


TABLE  192.  TVF  ARRAY  (CONT) 


— ■ - — 

Array 

Location 

Description 

71 

GJ  factor  for  local  chord  effect  computed  by  GJSI  as  a 

function  of  the  ratio  of  local  aerodynamic  chord  to  exposed 
panel  MAC. 

72 

Not  used 

73 

Not  used 

74 

Gj^p,  tip  chord. 

75 

c'  , exposed  root  chord. 

76 

MAC  of  exposed  panel. 

77 

^'^MAC’  calculated  by  GJSI. 

78 

Tan  1CT,  slope  of  GJ  factor  variation  line. 

79 

C^,  tip  station  intercept  for  GJ  factor  variation  line,  for 

computations  using  Y \ values  measured  from  the  tip  chord  station 
to  the  analysis  station. 

80 

KjB,  GJ  factor  at  the  inboard  control  station,  (Y^)jg,  value 
as  specified  in  D(314). 

81 

K^g,  GJ  factor  at  the  outboard  control  station,  (Y^)0g>  value  as 
specified  in  D(315). 

82 

Not  used 

83 

0.8  + AR 

84 

COS  (A.,.  - 10.0°) 
EA 

85 

Planform  constant  for  term  in  Equation  14,  <Ln  (x'o')/[AC 

(1-  xV)  (t/c)']} 

86 

Planform  constant  for  Cj  term  in  Equation  14,  |Ln  (X')/[(l-  A) 

(RS  - FS)J| 
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TABLE  :92.  TVF  ARRAY  (OONa) 


Array 

Location 

Description 

87 

1 Planform  constant  for  Cj  term  in  Equation  14, 

88 

(l-xVU-xV) 

89 

3X'  (l-<r')/ (1- X* ) 

90 

(1-X')(RS-FS)± 

91 

AC  (l-xV)(t/c)* 

92 

AC  (t/c)’ 

93 

CrV0>5'/2) 

94 

KjKflex  KSP2 

95 

^'(x-x'HRS  - FS)Aj/bs'/2) 

96 

Crip  (RS  * fs)x 

97 

[cr'AC  (1-XV  ) (t/c)  / (bJ/2) 

98 1 

Cj.jp  AC  (t/c)  V 

99 

£R'  (l-x')]/(bs72) 

100 

CR'V 
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TABU-  193.  CTBW  ARRAY 


General  information  for  array  CTBW: 

Blank  common  reference  location  * T(1541) 

Array  size  - 150  cells 

Array  CTBW  contains  design  information  computed  for  the  torque  box. 
Array  data  are  used  in  overlay  (17,0)  for  mass  distribution  calcu- 
lations. Metallic  analysis  subroutine  PR0G , overlay  (9,0),  and 
advanced  composite  analysis  subroutine  ACPR0G,  overlay  (18,0), 
create  CTBW  arrays  for  each  of  three  grossweights  that  are  evalu- 
ated from  the  results  of  synthesis  and  weight  analysis  routines. 

Bach  set  is  saved  on  mass  storage  file  1,  records  156,  157,  and  158. 
Subroutine  W0DATA,  overlay  (17,0) , uses  data  from  these  records  as 
inputs  to  data  arrays  for  torque-box  mass  distribution  calculations 
by  subroutine  TBFWI.  The  torque-box  stiffness  information  stored  in 
the  grossweight  2 data  set  is  processed  for  use  by  subroutines  WFLDD 
and  WFLDD,  the  output  data  generation  routines  for  support  of  the 
stand-alone  flexible  loads  and  flutter  optimization  programs. 

The  contents  of  array  CTBW  for  each  gross  weight  are  printed  by  sub- 
routine W0DATA  under  control  of  IP(38),  case  control  card  1, 
column  38. 


Array  Data 

Location  Source  Description 


1-11  TBWPI  ZTB(1-11)»  torque-box  structure  weight  at  each 

analysis  control  station,  lb/inch. 

12-22  TBCWT  dWconc(i-n) , incremental  weights  at  each  analysis 

control  station  for  local  chordwise  torque-box 
structures,  assumed  to  be  uniformly  distributed 
between  the  front  and  rear  spars  at  the  station, 
lb/side. 

23-33  - £I(1-11)>  torque-box  bending  stiffness  at  each 

analysis  control  station.  Flutter  design 
B1  values  stored  in  CD(34)  through  CD(44)  are 
used  for  metallic  design.  The  modulus  of 
elasticity  value  stored  in  TWT(173)  is  used  for 
the  El  calculations.  The  TWT(173)  value  is 
created  by  subroutine  CNSTC,  overlay  (16,0). 

For  advanced  composite  torque  boxes,  the 
El  values  stored  in  CD(276)  through  CD(286)  are 
used  by  advanced  composite  torque-box  stiffness 
data  array  EICFL).  These  values  reflect  lamina 
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TABU:  193.  I.TBW  ARRAY  (CONI') 


Array 

Location 

Data 

Source 

Description 

properties  for  the  flexible  analysis  design 
temperature  stored  in  TEIGJ(3X. 

34-44 

GJ(^i-H),  torque-box  torsional  stiffness  at  each 
analysis  control  station.  In  metallic  design, 
from  r.D(23)  through  CD(33),  based  on  G-value 
stored  in  IW(174).  For  advanced  composite 
torque  boxes,  from  CD(2b5)  through  CD(275) 
(torque-box  stiffness  data  array  GJCFL) , based 
on  design  tempeiature  stored  in  TEJGJ(3). 

45 

DEVF 

Eref,  reference  modulus  of  elasticity  for  preced- 
ing El  values,  to  be  used  for  scaling  of  metal- 
lic structure  El  values  by  WFLDD  and  WVFDD. 
Subroutine  WFLDD  is  programmed  to  use  this  value 
to  compute  El  scale  factor;  therefore,  for 
advanced  composite  torque-boxes,  the  input  data 
value  in  location  D(2 90)  must  be  specified  as 
0.0  or,  if  scaling  is  required,  with  a value  of 
less  than  10.0.  Subroutine  WVFDD  does  not  use 
this  value  for  advanced  composite  torque  boxes. 

46 

DG\T 

Gref,  reference  modulus  of  rigidity  for  preceding 
GJ  values.  Same  as  for  Eref. 

47 

SDRH0 

pref,  reference  torque-box  material  density, 
lb/cu  in. 

48-57 

WPNLS 

Wtb  pni(l-10),  panel  weights  for  torque-box  struc- 
tures for  strength  design  only,  lb/side. 

58-67 

TPNLW 

wtot  pnl(l-10)»  total  torque-box  panel  weights, 
lb/side. 

69-77 

DPCDL 

wdCDL  pnl(l-10)*  structure  provision  weights  for 
the  7 concentrated  masses  in  the  10  torque-box 
panels,  lb/side. 

78-88 

TMWP1 

Zmisc  (l-il) , weight  per  inch  values  for  surface 
secondary  structures,  based  onflMISC  (D(604)), 
lb/in. 

89-99 

VBVP1 

Zvi-'  (l-ll) » weight  per  inch  values  for  torque-box 
structure  increment  due  to  flutter  stiffness 
requirements,  lb/ in. 

(100-110) 

(SWT) 

Total  weight  summary  data.  Array  SWT  created  by 
subroutine  TB0PT,  overlay  (9,0),  or  ATB0PT, 
overlay  (18,0). 

TABLE  193.  CTBW  ARRAY  (CONCL) 


Array 

Location 

Data 

Source 

Description 

100 

SWT(l) 

^SURFACE*  total  surface  structure  weight, 
lb/air  vehicle. 

101 

SW(2) 

XHfyPNL,  total  outer  panel  structure  weight,  lb/air 
vehicle. 

102 

SWT(3) 

IWpivpr,  total  pivot  structure  weight,  lb/air 
vehicle. 

103 

SWT  (4) 

IWc-Sec,  total  center- section  structure  weight, 
lb/air  vehicle. 

104 

SWT (5) 

total  torque-box  structure  weight,  lb/air 
vehicle 

105 

SOT(6) 

IWLEl  total  leading  edge  structure  weight,  lb/ air 
vehicle. 

106 

SWTC7) 

£Wte»  total  trailing  edge  structure  weight,  lb/air 
vehicle. 

107 

sot  (8) 

TMISC»  total  secondary  structure  weight,  lb/air 
vehicle 

108 

SOT  (9) 

%IP,  surface  tip  structure  weight,  lb/air  vehicle. 

109 

SOT(IO) 

^wdT-taii»  T~tail  structure  provision  weights, 
lb/air  vehicle.  (Note:  This  item  is  not  com- 

puted; storage  cell  is  allocated  for  future  use.) 

110 

swell) 

ZdWyp,  total  weight  increment  due  to  flutter  stiff- 
ness requirements,  lb/air  vehicle. 

111-121 

ACVFDE 

Eypn-n),  equivalent  modulus  of  elasticity  for 
advanced  composite  torque  boxes  only.  Values 
reflect  design  temperature  specified  in 
TEIGJ(3).  Subroutine  ACPR0G  creates  ACVFDE 
values  from  CD(298)  through  CD(308)  (advanced 
composite  torque-box  stiffness  data  array  ECFL). 
ACVFDE  is  set  to  0.0  value  by  subroutine  PR0G 
for  metallic  torque  boxes. 

122-132 

ACVFDG 

GVF(i-H) » equivalent  modulus  of  rigidity  for 
advanced  composite  storque  boxes  only.  Same  as 
preceding  Evf(1-11)>  created  from  CD(289) 
through  CD(297)  (stiffness  data  array  GCFL). 

133-150 

Not  used. 

TABLE  194.  CTBI  ARRAY 


General  information  for  array  CTBI: 

Blank  common  reference  location  - CD(351) 

Array  size  * 150  cells 

Array  CTBI  contains  mass  distribution  data  for  torque-box  structures 
computed  by  subroutine  TBFWI,  overlay  (17,0).  Subroutine  W0DATA 
creates  CTBI  data  from  TBFWI  outputs  stored  in  array  TCS,  locations  1 
through  150.  Torque-box  mass  distributions  are  computed  for  gross 
weight  2 only.  H0DATA  saves  CTBI  on  mass  storage  file  1,  record  155. 
Array  CTBI  is  recreated  later  from  this  source  for  total  surface  mass 
distribution  calculations,  and  for  processing  of  output  data  for  the 
flexible  loads  and  flutter  optimization  programs  by  subroutines  WFLDD 
and  WVFDD.  W0DATA  prints  the  contents  of  array  CTBI  under  control  of 
IP (38),  case  control  card  1,  column  38. 


Array 

Location  Description 

Locations  1 through  36  contain  mass  distribution  data  integrated  in  the 
weight  ana lysis -reference  system. 


1 0.0,  not  required. 

2-11  ^Wpnl  (1-10) , weight  of  torque-box  structures  between  control 
stations  1-11. 

12-13  0.0,  not  required. 

14-23  JC(W*4Y\)pni(l-10) , sum  of  grid  spanwise  moments  for  the  pre- 

ceding 10  weight  panels.  Moments  are  computed  at  the  inboard 
control  station,  Y. . , of  each  panel. 

24-25  0.0,  not  required.  1 

26-35  JCOV^Xy^pHiU-lO) , sum  of  grid  chordwise  moments  for  the  pre- 
ceding 10  weight  panels.  Moments  are  computed  at  the  inboard 
control  station,  « 0.0,  of  each  panel. 

36  0.0,  not  required. 


Locations  37  through  91  contain  mass  distribution  data  integrated  in  the 
flutter  optimization  reference  system.  This  data  set  contains  data  for 
the  11  structural  strip  panels  defined  for  the  11  structural  analysis 
control  stations  YAM-in»  * TG(ll)).  The  spanwise  panel  bound- 

aries are  defined  byr^d-l?)  * (TG(45)  - TG(56)).  All  weights,  moments,- 
and  inertias  are  sunned  to  the  structural  analysis  control  station  for 
the  panel  (Y^,  X^  = 0.0). 
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TABLE  194.  CTBI  ARRAY  (CONT) 


Array 

Location  Description 


37-47  ^pnin-m*  sum  wights  for  the  structural  strip  panels 

defined  tor  flutter  optimization. 

48-58  r(W*4Yy\)__j  q,,}  , sum  of  grid  spanwise  moments  for  the  preceding 

11  weight  panels,  computed  at  the  structural  analysis  control 
station,  *A1*  of  each  panel. 

59-69  r(W*dX^)_^i  (i_in  * sm  grid  chordwise  moments  for  the  preceding 

S 11  weignt  panels , computed  at  the  structural  analysis  control 
station,  X^j  * 0.0,  of  each  panel. 

70-80  rciy/^)  pnl(l-ll)»  pitch  inertia  for  the  preceding  11  weight 

panels,  computed  at  the  structural  analysis  control  station, 
Y^,  of  each  panel,  (Iy A * JECW-dX^  ♦ 1(1^  J, 

81-91  ^(iXA^pnlfl-ll) » ro11  inertia  for  the  preceding  11  weight  panels, 
computed  at  the  structural  analysis  control  station,  XA-  0.0, 
of  each  panel,  (Ix  A)i  - I(W-4Y^)i  ♦ 

.ocations  92  through  146  contain  mass  distribution  data  integrated  in  the 
flexible  loads  analysis  reference  system.  This  data  set  is  sized  to  con- 
tain 11  aerodynamic  strip  panels;  however,  data  for  only  10  panels  are 
computed.  The  panel  boundaries  are  defined  in  TGAC1)  - TGA(ll).  Integra- 
tion control  stations  for  each  panel,  (Y.X)^,  are  defined  in  TGA(23)  - 
TGA(42) . 


92-101  ^wpnln-ioi»  sum  8fid  weights  for  the  10  aerodynamic  strips 
defined  for  flexible  loads  analysis. 

102  0.0,  not  required. 

103-112  r(W*4Y)pni(i-io)  # sum  of  grid  spanwise  moments  for  the  preceding 
10  weight  panels,  computed  at  the  integration  control  station, 
Yit  defined  in  TGA(23)  - TGA(32). 

113  0.0,  not  required. 

114-123  • sum  of  grid  chordwise  moments  for  the  preceding 

10  weight  panels,  confuted  at  the  integration  control  station 
Xit  defined  in  TGA(33)  - TGA(42). 


TABLE  194.  CTBI  ARRAY  (CONCL) 


Array 

Location  Description 


124  0.0,  not  required. 

125-134  T(Iy)  iq-ioV  P*tck  inertia  f°r  the  preceding  10  weight  panels 
computed  arthe  integration  control  station,  Y<*  (Iy)i  ■ 
X(W.4X2).  ♦ rci0Y). 

135  0.0,  not  required. 

136-145  ^dx^pnl (1-10) * ro11  inertia  f°r  the  preceding  10  weight  panels, 
computed  at  the  integration  control  station  X^*  (Ix)i  ■ 

Kw-dY2).  + r(iox)r 

147-150  Not  required.  These  locations  will  contain  1-g  shear  values 
for  stations  1 through  4.  Data  computed  by  TBFWI  and  trans- 
ferred from  TCS(147  - TCS  (150)  by  W0DATA. 
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TABLE  19S.  WCG  ARRAY 


General  information  for  array  WCG: 

Blank  cannon  reference  location  ■ TW(701) 

Array  size  ■ 126  cells 

Array  WCG  contains  estimated  centers -of- gravity  coordinates  for  the 
total  surface  and  major  surface  components . Coordinates  in  the 
vehicle  reference  system,  (Y,X),  and  the  surface  structural  system, 
(YA,  X\) , are  computed  for  each  gross  weight  that  is  evaluated. 

The  information  is  computed  by  subroutine  W0DATA  based  on  final 
sizing  data  for  the  torque  boxes  and  on  the  CG  information  canputed 
in  overlays  (8,0),  (14,0),  and  (15,0)  for  the  other  components. 

WCG  data  are  used  by  subroutine  PRTD  for  output  of  surface  weight 
suninary  information. 

Array  locations  are  initialized  to  0.0  value  by  subroutine  W0DATA 
before  computations  are  made.  W0DATA  prints  the  contents  of  WCG 
under  control  of  IP (38),  case  control  card,  column  38. 


Array 

Location  Description 

1-3  YGG  gW(1-3)  total  surface  structure  weights. 

4-6  Xcg  GW (1-3) » total  surface  weights. 

7-9  Yacg  gwq.j),  (Ycg,  XCG)  preceding. 

10-12  XAGG  GW(l-3)»  (yCG»  *CG)  preceding. 

13-24  CG  coordinates  for  total  outer  panel  structure  weights. 

25-36  CG  coordinates  for  center-section  structure  weights.  YGG  values 
assumed  as  0.5  (bj/2).  Xq,  values  assumed  to  be  for  mid- 
chord station  of  the  center  section. 

37-48  CG  coordinates  for  pivot  structure  weights,  assumed  to  be  at 
the  pivot  point  (Ypyr»  Xpyj’). 

49-60  CG  coordinates  for  secondary  structure  weights,  assumed  to 
be  the  same  as  for  the  torque  box. 

61-72  CG  coordinates  for  torque-box  structure  weights. 

73-84  CG  coordinates  for  total  leading  edge  structure  weights. 

85-96  CG  coordinates  for  total  trailing  edge  structure  weights. 

97-108  CG  coordinates  for  tip  structure  weights. 

109-120  CG  coordinates  for  miscellaneous  outer  panel  weights,  same 

as  locations  49  through  60. 

121-126  Not  used. 


TABLE  196.  ACL  ARRAY 


General  information  for  array  ACL: 

Blank  common  references  location  = CT(1) 

Array  size  = 900  cells 

Array  ACL  contains  gross  limit  airloads  and  design  condition  data 
processed  by  subroutine  ACL0AD,  overlay  (18,0)  for  use  by  subroutine 
AVL0AD  during  computations  of  net  ultimate  design  loads  for  advanced 
composite  torque-box  analysis.  ACL  contains  the  necessary  data  for 
up  to  20  design  conditions  and  is  saved  on  mass  storage  file  1, 
record  30,  by  ACL0AD,  Subroutine  AVL0AD  reinitializes  array  ACL 
from  this  data  source  during  each  pass  in  the  gross  weight/ deadweight 
iteration  loop  controlled  by  subroutine  ACPR0G. 

The  contents  of  ACL  will  depend  upon  the  load  calculation  options 
selected  for  the  analysis.  Data  for  two  sets  of  design  loads  will 
be  created  if  the  load  option  for  module  calculations  or  input  loads 
is  selected.  Loads  information  created  and  processed  by  subroutine 
AL0AD,  overlay  (16,0)  is  used  as  the  data  source.  Selection  of  the 
option  to  utilize  data  computed  by  the  airloads  module  of  SWEEP 
results  in  processing  of  the  B0  array  data  stored  on  mass  storage 
file  1,  records  160  through  183,  by  subroutine  MAXLDS,  overlay  (4,0). 

Subroutine  ACL0AD  processes  information  for  only  those  design  con- 
ditions for  which  B0  data  records  have  been  created  by  MAXLDS.  Com- 
puted design  condition  data  is  indicated  by  the  status  of  code  words 
in  array  WIIVLID.  The  processed  information  are  sequentially  stored 
in  array  ACL. 

Array  ACL  data  created  for  vertical  tails  from  array  B0  data  are 
created  to  contain  a maximum  of  10  design  loads  sets  only.  This 
restriction  is  programmed  so  that  equal  and  opposite  load  sets  can 
be  created.  The  advanced  composite  synthesis  routines  can  then 
evaluate  the  effects  of  both  tension  and  compression  loads  for  each 
design  condition  during  the  separate  analysis  passes  made  for  each 
cover.  Processing  of  T-tail  vertical  tail  loadc  ?re  made  in  reverse 
order;  i.e.,  from  load  set  record  183  back  to  160.  Sets  created  for 
SWEEP  design  conditions  A14WV  through  A17WV  are  not  processed. 

Array  ACL  is  initialized  to  0.0  values  before  data  are  processed  into 
the  array.  At  the  conclusion  of  data  processing,  subroutine 
ACL0AD  prints  the  contents  of  ACL  under  control  of  IP(20),  case 
control  cards  1,  column  20. 

Airloads  module  output  array  B0  is  renamed  WB0  when  used  by  subroutine 
ACL0AI).  For  data  definitions,  refer  to  Table  24,  Volume  III,  "Air- 
loads Estimation  Module." 
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TABLE  196.  ACL  ARRAY  (COOT) 


Array 

Location  Description 


Locations  1 through  660  contain  limit  airloads  shears  and  moments  for  the 
11  structural  analysis  stations.  This  data  set  will  contain  up  to 
20  consecutively  stored  sets  of  design  airloads,  each  33-cell  set  con- 
sisting of  11  shears  followed  by  11  bending  moments  and  ending  with 
11  torsional  moments.  These  load  items  are  stored  root-to-tip.  (NOTE: 
Load  sets  1 and  2 will  always  exist.  Load  sets  3 through  20  will  depend 
upon  contents  of  array  WHVLID.) 

1-11 

V^(l-ll)  cond  1»  design  airload  shears,  first  load  set,  lb. 

12-22 

^XA(l-ll)  cond  1*  design  bending  moments,  first  load  set, 
in. -lb. 

23-33 

MyAf  1-11)  cond  1»  design  torsional  moments,  first  load  set, 
in. -lb. 

34-66 

Load  set  2. 

67-99 

Load  set  3. 

100-132 

Load  set  4. 

133-165 

Load  set  5. 

166-198 

Load  set  6. 

199-231 

Load  set  7. 

232-264 

Load  set  8. 

265-297 

Load  set  9. 

298-330 

Load  set  10. 

331-363 

Load  set  11. 

364-396 

Load  set  12. 

397-429 

Load  set  13. 

430-462 

Load  set  14. 

463-495 

load  set  15. 

496-528 

lojd  set  16. 

529-561 

Load  set  17. 

562-594 

load  set  18. 

595-627 

Load  set  19. 

628-660 

Load  set  20. 

Locat ions 

661  through  900  contain  pertinent  desigi.  condition  information 

associated  with  each  processed  loads  set  stored  in  the  foregoing  loca- 

tions  1 through  660. 
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TABLE  196.  ACL  ARRAY  (CONCL) 


Array 

location 

Description 

661-680 

681-700 

701-"20 

721-740 

741-760 

761-780 

781-800 

801-820 

821-840 

841-860 

861-880 

881-900 

nz(]-20)»  load  factor. 

TE^(l-20) » surface  structural  design  temperature,  from 
80(186)  for  wing,  B0(187)  for  horizontal  tails  and  B0(188) 
for  vertical  tails. 

rDW(1-20)>  factor  for  deadweight  loads,  (+1.0)  for  wings  and 
vertical  tails  ($/ 1(^1 ) for  horizontal  tails  (Q  = B0(2O)). 

RpLl (1-20) * factor  for  fuel  cell  1 loads,  ratio  of  remaining 
fuel  plus  fuel  system  weight  to  total  at  takeoff. 

rFL2(1-20)>  factor  for  fuel  cell  2 loads,  same  as  for  1. 

Rcdl1(1-20)»  factor  for  concentrated  mass  1,  ratio  of  remain- 
ing store  weight  to  total  at  takeoff. 

rCDL2(1-20)*  factor  for  concentrated  mass  2,  same  as  for  1. 

T0GW(i„2O)»  takeoff  gross  weight,  lb/air  vehicle. 

DGW(i-20j»  vehicle  weight  at  design,  lb/air  vehicle. 

COND  N0(i_20)»  design  condition  number,  same  as  variable 
ACNWV  in  Table  24,  Volume  III. 

dFLi_20t  consigned  fuel  out  to  design  weight,  .lb/air  vehicle. 

4ULi_2o,  expended  useful  load  out  to  design  weight, 
lb/air  vehicle. 
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TABLE  197.  ACLT  ARRAY 


General  description  for  array  ACLT: 

Blank  comnon  reference  location  * CD (532) 

Array  size  = 66  cells 

Array  ACLT  is  used  by  subroutine  AVL0AD  for  storage  and  retrieval  of 
gross  air  load  shears  and  moments,  and  for  storage  of  computed  design 
loads  during  computations  of  net  ultimate  loads  for  advanced  com- 
posite structure  analysis.  Locations  1 through  33  are  used  to  store 
load  values  from  array  ACL  for  each  design  load  condition  processed. 
Computed  design  loads  are  stored  in  locations  34  through  66  for  later 
processing  into  array  ACVMT.  The  contents  of  array  ACLT  are  printed 
after  each  load  set  has  been  processed  under  control  of  IP (24)  or 
IP(25),  case  control  card  1,  columns  24  and  25. 


Array 

Location  Description 

1-11  Y/yi-nii » airload  shears  at  structural  analysis  control 

stations  1 through  11  for  load  set  i. 

12-22  ^Ad-ini’  airl034*  bending  moment,  load  set  i. 

23-33  ^YA(l-ll)i ’ limit  airload  torsional  moment,  load  set  i. 

34-44  \fa(1-  1 1) i > nct  ultimate  shear  at  structural  analysis  control 

stations  1 through  11  for  load  set  i. 

45-55  NL.  ...  ......  net  ultimate  bending  moment,  load  set  i. 

56-66  MyA(i _ 1 1 ) i » net  ultimate  torsional  moment,  load  set  i. 


TABLE  198.  ACVMT  AND  V ARRAYS 


General  information  for  arrays  ACVMT  and  V: 

Blank  conmon  reference  location  ■ CT(1321) 

Array  sizes  ■ 660  cells 

Array  dimensions:  ACVMT  * 1320,  V ■ (3,11,20) 

Arrays  ACVMT  and  V are  identical  arrays  containing  net  ultimate 
designs  loads  for  advanced  composite  torque-box  analysis.  Sub- 
routine AVL0AD  uses  array  name  ACVMT.  Array  name  V is  used  by  sub- 
routines ACWMS  and  ACWRBS,  accessing  the  design  loads  information 
through  indexes  (i,j,k),  where  i ■ load  type  (shear,  bending  moment 
and  torsional  moment),  j ■ analysis  control  station  and  k - design 
load  condition  set. 

Sifcroutine  AVL0AD  creates  ACVMT  data  from  array  ACLT,  locations  34 
through  66.  The  nuriber  of  load  sets  stored  in  ACVMT  is  governed 
by  the  value  of  variable  ILCASE,  the  nunber-of-design  loads  counter 
for  advanced  composite  analysis.  ACVMT  is  initialized  to  0.0  values 
by  AVL0AD  before  processing  of  loads  data.  The  contents  of  ACVMT 
are  not  printed;  however,  AVL0AD  prints  array  ACLT  under  control 
of  I P (24)  or  IP(25),  case  control  card  1,  colunns  24  and  25. 

Arra) 

> Location 

Description 

ACVMT 

V 

1 

1,1,1 

VAi  ^ , net  ultimate  shear,  station  1, 

load  set  1. 

2 

2,1,1 

M)(Al  (LD  1)  ’ net  ultimate  bending  moment,  sta- 
tion 1,  load  set  1. 

3 

3,1,1 

MyAl  (LD  1)’  net  u^t^mate  torsional  moment, 
station  1,  load  set  1. 

4 

1,2,1 

^A2  (LD  1)’  stat*on  2,  *oat*  set 

5 

2,2,1 

M\A2  (ld  1)’  station  load  set  1. 

6 

3,2,1 

(ld  i)»  station  2,  load  set  1. 

7-9 

(1-3), 3,1 

V^,  ^XA’  ^YA  ^or  stat*on  load  set 

10-12 

(1-3), 4,1 

VA,  M^A,  MyA  for  station  4,  load  set  1. 

13-15 

(1-3) ,5,1 

VA,  M^,  MyA  for  station  5,  load  set  1. 

16-18 

(1-3) ,6,1 

VA,  M^,  for  station  6,  load  set  1. 

19-21 

(1-3), 7,1 

VA’  ^xA'  ^A  ^or  stat^-on  l°ac*  set  1 • 

22-24 

(1*3), 8,1 

VA,  M^,  MyA  for  station  8,  load  set  1. 
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Array  Location 

Description 

ACVMT 

V 

25-27 

(1-3),  9,1 

VA,  MyA  for  station  9,  load  set  1. 

28-30 

d-3), 10,1 

VA’  ^VA  ^or  stat*on  10 » l°ac*  set 

31-33 

(1-3), 11,1 

VA'  ^ScA’  ^YA  ^or  stat*on  11  * l°a{*  set  *• 

34-66 

(1-3) , (1-11)  ,2 

Shears  and  moment,  stations  1 through  11,  load 

set  2. 

67-99 

(1-3), (1-11), 3 

Load  set  3. 

100-132 

(1-3), (1-11), 4 

Load  set  4. 

133-165 

(1-3), (1-11), 5 

Load  set  5. 

166-198 

(1-3), (1-11), 6 

Load  set  6. 

199-231 

(1-3), (1-11), 7 

Load  set  7. 

232-264 

(1-3), (1-11), 8 

Load  set  8. 

265-297 

(1-3), (1-11)  ,9 

Load  set  9. 

298-330 

(1-3), (1-11), 10 

Load  set  10. 

331-363 

(1-3), (1-11), 11 

Load  set  11. 

364-396 

(1-3), (1-11), 12 

Load  set  12. 

397-429 

(1-3), (1-11), 13 

Load  set  13. 

430-462 

(1-3), (1-11), 14 

Load  set  14. 

463-495 

(1-3), (1-11), 15 

Load  set  15. 

496-528 

(1-3), (1-11), 16 

Load  set  16. 

529-561 

(1-3), (1-11), 17 

Load  set  17. 

562-594 

(1-3), (1-11), 18 

Load  set  18. 

595-627 

(1-3), (1-11), 19 

Load  set  19. 

628-660 

(1-3), (1-11), 20 

Load  set  20. 

TABLE  199.  TEIGJ  ARRAY 


General  information  for  array  TEIGJ: 

Blank  common  reference  location  » TW(783) 

Array  size  ■ 4 cells 

Array  TEIGJ  contains  special  evaluation  temperatures  for  advanced 
composite  designs.  This  temperature  set  is  determined  by  subroutine 
ACPR0G,  overlay  (18,0)  for  use  by  subroutine  TEMPC  for  conputations 
of  the  at -temperature  material  properties  necessary  for  bending 
and  torsional  stiffness  calculations.  The  material  stiffness 
characteristics  for  these  temperatures  are  stored  in  array  ENQC. 

Array 

Location 

Description 

1 

T ncc,  reference  temperature  for  output  of  stiffness 
bl  Unb 

2 

characteristics,  strength  design,  °F.  Represents  selected 
temperature  to  be  used  to  compute  nominal  stiffness  distribu- 
tion infomation  for  output  evaluation.  This  value  is  always 
specified.  Desired  evaluation  tenperature  can  be  specified 
in  input  data  location  D(281),  variable  DIMPB.  If  EMTPB  is 
specified  as  a 0.0  or  negative  value,  the  temperature  value 
for  basic  torque -box  design,  DMTLB(l)  is  used.  (Note: 
DMTLB(l)  is  derived  from  D(259) , variable  EMT.) 

TVF  DES’  ^esign  temperature  for  flutter  design,  °F.  Computed 

3 

only  if  flutter  analysis  is  to  be  made.  Tenperature  value 
specified  in  D(282) , variable  VFDIMP. 

Tp0  DES,  evaluation  temperature  for  torque-box  stiffness 

4 

characteristics  for  flutter  optimization  output,  °F.  Com- 
puted only  if  data  generation  option  for  flutter  optimiza- 
tion design  data  is  selected.  Tenperature  is  specified  in 
D(283),  variable  DIMPF0.  If  this  input  value  is  0.0  or 
negative,  the  value  in  location  1 is  used. 

T„.  ncc*  evaluation  temperature  for  torque-box  stiffness 

characteristics  for  flexible  loads  output,  °F.  Ccmputed 
only  if  data  generation  option  for  flexible  loads  design 
data  is  selected.  Temperature  is  specified  in  D(284) , vari- 
able DTMPFL.  If  this  input  value  is  0.0  or  negative,  the 
value  in  location  1 is  used. 

> 
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TABLE  200.  ENQ  ARRAY 


General  information  for  array  ENQ: 

Blank  cannon  reference  location  ■ TW(601) 

Array  size  ■ 100  cells 
Array  dimension  ■ (5,20) 

Array  ENQ  contains  material  stiffness  parameters  for  the  20  load  cases 
that  can  be  evaluated  by  the  advanced  composite  torque-box  synthesis 
routines.  The  design  temperatures  for  these  properties  are  specified 
in  array  TEMP,  created  by  subroutine  ACL0AD.  The  stiffness  param- 
eters in  ENQ  are  conputed  by  subroutine  TEMPC.  This  data  set  is 
used  to  compute  stability  allowables  for  plate  laminates  which  are 
assuned  to  be  configured  as  a balanced,  symmetric  laminate  of  the 

form  [0®/+45°/90°]  . The  array  is  organized  so  that  the  i-index  of 
1 m n s 

the  (i,j)  array  dimension  refers  to  the  5 applicable  Q matrix  elements 
for  each  temperature  specified  by  the  j -index.  The  ENQ  array  is 
printed  by  subroutine  TIMPC  under  control  of  IP(19) , case  control 
card  1,  column  19,  for  each  load  to  be  evaluated. 

Relative 

Core 

Location 

Array 

Index 

Value 

Description 

1 

1,1 

for  load  set  1,  Q^term  for  0°-ply  » 
(El/(1-i/lti/tl)].  (Also  equal  to  Q22  term  for  90°-ply.) 

2 

2,1 

Q22  for  load  set  1,  Q22  term  for  0°-ply  ■ 

[Et/(1-i/ltvtl) J.  (Also  equal  to  Q^  term  for  90° -ply.) 

3,1 

for  load  set  1,  Q.?  term  for  0°-ply  ■ 

44  n 0 

VLT^22  " ^LT^ll * ^so  to  Q12  term  ^or  90°'P1>r*) 

4 

4,1 

45 

Q^  for  load  set  1,  Q^  term  for  *45° -ply  » 

0.25  [Q^  + Q22  +2.0  (Q^2  + 2.0  G^) ] . (Also  equal  to 
Q22  term  for  t45°-ply.) 

5 

5,1 

45 

Q12  for  load  set  1,  Q^2  term  for  +45° -ply  ■ 
0.25  [Q°n  + Q22  + 2.0  (Qj2  -2.0  G^)]. 

912 


TABLE  200.  ENQ  ARRAY  (CONCL) 


Relative 

Core 

Location 

Array 

Index 

Value 

Description 

6-10 

Q-terms  for  load  set  2. 

11-15 

HfiKI 

Q-terms  for  load  set  3. 

16-20 

d-5), 4 

Q-terms  for  load  set  4. 

21-25 

(1-5), 5 

Q- terns  for  load  set  5. 

26-30 

d-5)  ,6 

Q-terms  for  load  set  6. 

31-35 

(1-5), 7 

Q-terms  for  load  set  7. 

36-40 

d-5), 8 

Q-terms  for  load  set  8. 

41-45 

d-5)  ,9 

Q-terms  for  load  set  9. 

46-50 

d-5)  ,10 

Q-terms  for  load  set  10. 

51-55 

d-5), 11 

Q-terms  for  load  set  11. 

56-60 

(1-5), 12 

Q-terms  for  load  set  12. 

61-65 

(1-5), 13 

Q-terms  for  load  set  13. 

66-70 

d-5), 14 

Q-terms  for  load  set  14. 

71-75 

d-5), 15 

Q-terms  for  load  set  15. 

76-80 

d-5)  ,16 

Q-terms  for  load  set  16. 

81-85 

d-5)  ,17 

Q-terms  for  load  set  17. 

86-90 

(1-5) ,18 

Q-terms  for  load  set  18. 

91-95 

(1-5), 19 

Q-terms  for  load  set  19. 

96-100 

(1-5), 20 

Q-terms  for  load  set  20. 
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TABLE  201.  ENQC  ARRAY 


General  information  for  array  ENQC: 

Blank  conmon  reference  location  * TW(787) 

Array  size  = 24  cells 
Array  dimension  * (6,4) 

Array  ENQC  contains  material  stiffness  parameters  for  the  tenperature 

values  found  in  array  TEIGJ.  These  parameters  are  used  to  compute 

stiffness  characteristics  for  the  balanced,  symmetrical  advanced 

composite  laminate  with  the  assumed  configuration  [0!/±45o/90°l  • 

l m n s 

Properties  for  each  tenperature  consists  of  6 items,  the  applicable 
elements  of  the  Q matrices  as  defined  in  Section  II,  Equations  66 
and  68.  The  array  is  organized  so  that  the  i-index  of  the  (i,j) 
array  dimension  refers  to  the  6 Q-matrix  elements  and  the  j -index 
refer  to  the  4 temperatures  of  array  TEIGJ. 

The  ENQC  data  is  computed  by  subroutine  TEMPC.  Array  locations  are 
initially  set  to  0.0  values  by  TB4PC.  Subroutine  TEMPC  prints  the 
Q elements  for  each  temperature  evaluated,  under  control  of  IP(19), 
case  control  card  1,  colunn  19. 


Relative 

Core 

Location 


Array 

Index 

Value 


1,1 


.0 


for  T„ 


‘11  ST  DES’ 

(El/(1-vlti/tl)]. 


Description 


Q^  term  for  0°-ply  « 

(Also  equal  to  Q22  term  for  90° -ply.) 


2 

3 

4 


5 


6 


2,1 

3.1 

4.1 

5.1 

6.1 


Q22  for  TST  DES'  Q22  te™  for  °°‘ply  ’ [¥(1'VrlTL)  1 ' 
(Also  equal  to  Q11  term  for  90° -ply.) 

Q12  f0r  TST  DES’  912  term  for  °°'Ply  ' 1,LTQ22  " KrLQll  ' 
(Also  equal  to  Q12  term  for  90° -ply.) 

Q11  for  TST  DES’  Q11  tenn  for  t45°'P1>r  * °-25  [Qi!  + 

Q22  + 2.0  (Q^2  + 2.0  Glt)].  (Also  equal  to  Q22  term  for 
+45°-ply.) 

Q12  for  TST  DES’  Q12  term  for  t45°'P1y  = °-25  [Q^  + 

922  * 2'°  «S2  ' 2'°  GLT^- 

Q66  for  TST  DES’  Q66  te™  for  t45°'ply  ” °'25  Wji  * 

q®2  -2.o  qJ2i 
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15 


TABLE  202.  CUT  ARRAY 


General  information  for  array  CNT: 

Blank  common  reference  location  « T(1541) 

Array  size  ■ 91 

Array  (XT  is  used  as  a comnon  data  source  for  analysis  control  word  and 
design  constants.  Data  in  this  array  are  used  by  all  advanced 
composite  structural  synthesis  routines.  Most  of  the  information 
stored  in  CNT  is  created  by  subroutine  ATB0PT.  The  array  locations 
are  initially  set  to  0.0  values  before  creation  of  the  appropriate 
design  values  which  are  derived  from  input  data  specifications  for 
the  torque-box  design  type  and  optimization  options.  The  contents  of 
array  CNT  is  printed  by  subroutine  ACWMS  or  ACWRBS  under  control  of 
APRTID(12). 

Array 

Variable 

Location 

Name 

Description 

1 

XSTRU 

Code  word  for  type  of  stringer  to  be  used  for  upper 
cover  analysis,  multirib  design  only,  set  up  by  ATB0PT 
from  DC432),  variable  ACVSTU.  Default  value  = 1.0  if 
D(432)  specified  as  0.0  or  negative  value.  Code  value 
1-5  interpreted  as:  1.0  « "1"  stringer,  2.0  ■ "Z" 

stringer,  3.0  = 'T'  stringer,  4.0  « "hat"  stringer, 

5.0  « not  used. 

2 

XSTRL 

Same  as  the  foregoing  except  for  lower  cover,  from 
D(433) , variable  ACVSTL. 

3 

BRMIN 

Minimun  rib  spacing  for  multirib  design,  setup  by 
ATB0PT  from  D(375),  variable  STLMN,  in. 

4 

BRMAX 

Maximum  rib  spacing  for  multirib  design,  setup  by 
ATB0PT  from  D(376) , variable  STLMX.  This  value  must 
be  greater  or  equal  to  BRMIN,  in. 

5 

BSMIN 

Minimum  spar  spacing  for  multispar  design  or  stringer 
spacing  for  multirib  design,  set  up  by  ATB0PT  from 
D(380),  variable  EMIN,  in. 

6 

BSMAX 

Maximum  spar  spacing  for  multispar  design  or  stringer 
spacing  for  multirib  design,  set  up  by  ATB0PT  from 
D(381),  variable  BMAX,  in. 

7 

BWMAX 

Maximum  stringer  height  for  multirib  design,  setup  by 
ATB0PT  from  D(378),  variable  HSTMX,  in. 

8 

SLUMIN 

Minimum  number  of  0°  plies  in  upper  cover  skin  for 
multirib  design,  setup  by  ATB0PT  from  D(440),  variable 
DSKLMU. 

9 

SLLMIN 

Minimum  number  of  0°  plies  in  lower  cover  skin  for 
multirib  design,  setup  by  ATB0PT  from  D(441),  variable 
DSKLML. 
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Array 

Location 

Variable 

Name 

Description 

10 

XTYPE 

Code  word  to  indicate  the  spar  or  stringer  arrangement, 
equally  spaced  or  constant  number  of  elements,  to  be  used 
to  compute  the  unsupported  skin  span  b at  each  station, 
setup  by  ATB0PT  from  D(383),  variable  STROL  Code  value 
of  1.0  » constant  nunber  of  spar  or  stringer  elements, 

2.0  = constant  spar  or  stringer  spacings. 

11 

Cl 

Computed  factor  for  design  shear  on  the  front  spar  web, 
calculated  at  each  station  by  ACWMS  or  ACWRBS, 

(1/2  KypS  (i.i}).  KVEA(1-11}^»  where  ( 1-H)  are 

input  factors  in  locations  D(842)-D(852),  variable 
DVFS(l-ll),  and  Kyjy\  (1-11)  are  beam  reaction  factors  for 
the  front  spar  based  on  the  relative  location  of  the 
structural  reference  line  to  the  front  and  rear  spars. 

12 

C2 

Computed  factor  for  design  shear  on  the  rear  spar  web, 
similar  to  above  for  front  spar.  KyRsn-ii)  are  the 
factors  input  in  D(853)  - D(863),  variable  DVRS(l-ll). 

13 

C3 

Constant  used  for  rounding  operations  for  integer  num- 
ber of  ply  calculations,  setup  by  ATB0PT  from  D(579), 
variable  DMPLI. 

14 

C4 

Torque  box  effective  width  increment  to  account  for  bend- 
ing loads  reacted  by  spar  cap  and  cover  overhang  mat- 
erial, confuted  at  each  station  by  ACWMS  or  ACWRBS,  in. 
This  increment  is  added  to  the  local  station  torque-box 
width  in  the  computations  for  cover  Ny. 

15 

STIIMIN 

Minimum  number  of  0°  plies  in  the  upper  cover  stringers 
for  multirib  designs,  setup  by  ATB0PT  from  D(442), 
variable  DSTLMU. 

16 

STLMIN 

Minimum  number  of  0°  plies  in  the  lower  cover  stringers 
for  multispar  designs,  setup  by  ATB0PT  from  D(443), 
variable  DSTLML. 

17 

NSPMIN 

Minimum  number  of  spars  (including  the  front  and  rear 
spars)  for  multi spar  designs  or  stringers  for  multirib 
designs;  setup  by  ATB0PT  from  D(382),  variable  SNMIN. 
Subroutine  ACWRBS  identifies  this  location  as  NSTRMN. 
NSPMIN  and  NSTRMN  are  specified  as  real  variables. 

18 

NSPMAX 

Maximum  number  of  spars  (including  front  and  rear  spars) 
for  multispar  designs  or  stringers  for  multirib  designs, 
setup  by  ATB0PT  from  D(399) , variable  SNMAX.  Subroutine 
ACWRBS  identifies  this  location  as  NSTRMX.  NSPMAk  and 
NSTRMX  are  specified  as  real  variables. 
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Array 

Location 

Variable 

Name 

Description 

19 

XKC0DE 

Cover  construction  code  for  multispar  designs,  set  up  by 
ATB0PT  from  D(430),  variable  ACCVID.  Code  value  of 
1.0  ■ plate  construction,  2.0  - honeycomb  panel  con- 
struction. XKC0DE  is  set  to  1.0  for  fulldepth  honey- 
comb sandwich  and  multirib  designs. 

20 

XPC0DE 

Internal  cover  support  structure  construction  code,  set- 
up by  ATB0PT  from  D(435) , variable  ACSPID.  Code  value 
of  1.0  ■ corrugated  intermediate  spar  or  rib  webs,  2.0  ■ 
honeycomb  panel  spar  or  rib  webs,  3.0  * fulldepth  honey- 
comb sandwich  design. 

21 

NSPAR 

Number  of  spars  (including  front  and  rear  spars)  for  the 
current  analysis  station  for  multispar  design,  set-up  by 
ACNMS.  Number  of  stringers  for  multirib  design,  setup 
by  ACWRBS  and  identified  as  variable  NSTR.  NSPAR  and 
NSTR  are  specified  as  real  variables.  : 

22 

C7 

Intermediate  spar  cap  factor  for  multispar  designs,  set 
up  by  ATB0PT  from  D(457) , variable  ACKIC. 

23 

C8 

Number  of  90°  ply  factor,  setup  by  ATB0PT  from  D(429) , 
variable  ACKNP. 

24 

HS 

Effective  height  of  intermediate  spars  or  ribs,  for  the 
current  analysis  station,  set  up  by  ACVlMS  or  ACWRBS,  in. 

25 

!1F 

Effective  height  of  front  spar  for  the  current  analysis 
station,  set  up  by  ACWMS  or  ACWRBS,  in. 

26 

HR 

Effective  height  of  rear  spar  for  the  current  analysis 
station,  set  ups  by  ACWMS  or  ACWRBS,  in. 

27 

XFC0DE 

Front  spar  web  construction  code  setup  by  ATB0PT  from 
D(436),  variable  ACFSID.  Code  value  of  1.0  - corrugated 
web,  2.0  = honeycomb  panel. 

28 

XRC0DE 

Rear  spar  web  construction  code,  setup  by  ATB0PT  from 
D(437),  variable  ACRSID,  code  value  of  1.0  * corrugated 
webs,  2.0  » honeycomb  panels. 

29 

TCPNLU 

Upper  cover  honeycomb  core  thickness  for  multispar  .honey- 
comb panel  cover  designs,  set  up  by  ATB0PT  from  D(462), 

variable  DTC,  0.0  for  all  other  designs,  in 

30 

TCPNLL 

Lower  cover  honeycomb  core  thickness  for  multispar 
honeycomb  panel  cover  designs,  set  up  by  ATB0PT  from 
D(466),  variable  DTCL,  0.0  for  all  other  designs,  in. 

31 

TCPNLI 

Intermediate  spar  or  rib  web  honeycomb  core  thickness  if 
specified  as  honeycomb  panel  webs,  0.0  if  not,  set  up 
by  ATB0PT  from  D(458),  vairable  ACPNLI,  in. 
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i 


i 

i 


Description 

Front  spar  web  honeycomb  core  thickness  if  specified  as 
honeycomb  panel  web,  0.0  if  not,  set  up  by  ATB0PT  from 
D(459),  variable  ACPNLF,  in. 

Rear  spar  web  honeycomb  core  thickness  if  specified  as 
honeycomb  panel  web,  0.0  if  not,  set  up  by  ATB0PT 
from  D(460),  variable  ACPNLR,  in. 

Equivalent  area  for  upper  cover  inserts  of  each  inter- 
mediate spar  location  for  multispar  honeycomb  panel  cove: 
design,  0.0  for  all  other  designs,  used  for  weight 
calculation  only.  Set  up  by  ATB0PT  from  inserts  data  in 
D(465)  and  D(469),  variables  DINS  and  DINRH0,  sq.  in. 
Equivalent  area  for  lower  cover  inserts,  same  as  C9 
except  that  D(467),  variable  DINSL,  is  used,  sq.  in. 

Not  used.  (These  core  locations  referenced  as  TSC(36)- 
TSC(39)  variables  ) 

Minimum  stringer  height  for  multirib  design,  set  up 
by  ATB0PT  from  D(377),  variable  HSTMN,  n. 
liaximum  stringer  flange  width  for  multirib  design, 
set  up  by  ATB0PT  from  D(379),  variable  STFNM,  in. 

Minimum  stringer  flange  width  for  multirib  design,  set- 
up by  ATB0PT  from  D(384),  variable  STFMN,  in. 

Stringer  type  code  for  current  cover  analysis,  multirib 
design,  set  up  by  ACWSTR  at  the  start  of  upper  or  lower 
cover  analysis  passes. 

Not  used. 
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TABLE  203.  STRESS  ARRAY 


General  infomation  for  array  STRESS: 

Blank  common  reference  location  * CT(1) 

Array  size  * 1320  cells 
Array  dimension  » (6,11,20) 

Array  STRESS  contains  design  and  Nxy  data  for  each  of  the  11  torque- 
box  structural  analysis  control  stations.  Data  sets  for  each  ot  the 
20  design  conditions  are  stored  in  this  array.  Array  data  is  created 
from  locations  1-6  of  the  WS  array  for  all  applicable  design  condi- 
tions during  the  initial  data  computation  phase  for  the  current 
analysis  control  station.  The  nunber  of  design  load  sets  created 
is  governed  by  the  index  value  of  ILCASE,  created  and  stored  in 
ND(41)  by  subroutine  ACL0AD. 

Array  STRESS  is  organized  so  that  the  i-index  of  the  (i,j,k)  array 
dimension,  refers  to  the  6 design  load  intensities  at  each  of  the 
11  stations  specified  by  the  j -index.  The  k-index  refers  to  the 
design  condition  data  sets. 


Relative 

Core 

Location 

Array 

Index 

Value 

Description 

1 

1,1,1 

(N^) upr  ’ uPPer  cover  design  axial  load,  sta- 
tion 1,  load  set  1,  (+)  = compression,  (-)  = 
tension,  lb/in. 

2 

2,1,1 

(Nx)^tT<,  lower  cover  design  axial  load,  sta- 
tion 1,  load  set  1,  (+)  * compression,  (-)  = 
tension,  Ib/in. 

3 

3,1,1 

(Nw)  , cover  design  shear  load,  station  1, 
load  set  1,  lb/in. 

4 

4,1,1 

(‘\y^FS’  ^ront  sPar  web  design  shear  load, 
station  1,  load  set  1,  lb/ in. 

5 

5,1,1 

(N^cy)  is » intermediate  spar  web  design  shear 

load,  station  1,  load  set  1,  multispar  design 
only,  lb/ in. 

6 

6,1,1 

(Nxy)rs»  rear  spar  web  design  shear  load,  sta 
tion  1,  load  set  1,  lb/in. 

7-12 

(1-6), 2,1 

Design  loads,  station  2,  load  set  1. 

13-18 

(1-6), 3,1 

Design  loads,  station  3,  load  set  1. 

19-24 

(1*6)  ,4,1 

Design  loads,  station  4,  load  set  1. 

25-  30 

(1-6), 5,1 

Design  loads,  station  5,  load  set  1. 
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Relative 

Core 

Relation 

Array 

Index 

Value 

Description 

31-36 

(1-6) ,6,1 

Design  loads,  station  6,  load  set  1. 

37-42 

(1-6), 7,1 

Design  loads,  station  7,  load  set  1. 

43-48 

(1-6), 8,1 

Design  loads,  station  8,  load  set  1. 

49-54 

(1-6) ,9,1 

Design  loads,  station  9,  load  set  1. 

55-60 

(1-6), 10,1 

Design  loads,  station  10,  load  set  1. 

61-66 

(1-6)  ,11,1 

Design  loads,  station  11,  load  set  1. 

67-132 

(1-6), (1-11)  ,2 

Design  loads,  stations  1-11,  load  set  2. 

133-198 

(1-6), (1-11), 3 

Design  loads,  stations  1-11,  load  set  3. 

199-264 

(1-6), (1-11)  ,4 

Design  loads,  stations  1-11,  load  set  4. 

265-330 

(1-6), (1-11), 5 

Design  loads,  stations  1-11,  load  set  5. 

331-396 

(1-6), (1-11) ,6 

Design  loads,  stations  1-11,  load  set  6. 

397-462 

(1-6), (1-11), 7 

Design  loads,  stations  1-11,  load  set  7. 

463-528 

(1-6),  (Ml),  8 

Design  loads,  stations  1-11,  load  set  8. 

529-594 

(1-6), (1-11)  ,9 

Design  loads,  stations  1-11,  load  set  9. 

595-660 

(1-6), (1-11) ,10 

Design  loads,  stations  1-11,  load  set  10. 

661-726 

(1-6), (1-11) ,11 

Design  loads,  stations  1-11,  load  set  11. 

727-792 

(1-6), (1-11), 12 

Design  loads,  stations  1-11,  load  set  12. 

793-858 

(1-6), (1-11), 13 

Design  loads,  stations  1-11,  load  set  13. 

859-924 

(1-6), (1-11) ,14 

Design  loads,  stations  1-11,  load  set  14. 

925-990 

(1-6), (1-11), 15 

Design  loads,  stations  1-11,  load  set  15. 

991-1056 

(1-6), (1-11) ,16 

Design  loads,  stations  1-11,  load  set  16. 

1057-1122 

(1-6), (1-11), 17 

Design  loads,  stations  1-11,  load  set  17. 

1123-1188 

(1-6), (1-11), 18 

Design  loads,  stations  1-11,  load  set  18. 

1189-1254 

(1-6), (1-11) ,19 

Design  loads,  stations  1-11,  load  set  19. 

1255-1320 

(1-6), (1-11), 20 

Design  loads,  stations  1-11,  load  set  20. 
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TABLE  204.  ENX  ARRAY 


General  information  for  array  ENX: 

Blank  comnon  reference  location  ■ TW  (701) 

Array  size  ■ 60  cells 
Array  dimension  * (3,20) 

Array  ENX  contain  allowable  lamina  loads  for  the  20  load  con- 
ditions analyzed  for  advanced  composite  torque  - boxes . These 
allowable  at -temperature  loads  are  used  to  compute  the  number  of 
1 and  m plies  (0°  and  ±45°)  required  to  resist  applied  tension, 
compression  and  shear  loads  on  the  web  members  of  the  torque-box. 
This  array  is  organized  so  that  the  i-index  of  the  (i,j)  array 
dimension  refers  to  the  three  computed  allowable  lamina  loads 
for  the  20  load  conditions  specified  by  the  j -index.  In  the 
notation  used  for  defining  the  ply  makeup  of  a laminate, 
[0l/*45m/90n]s » 1.  m and  n,  the  number  of  plies  for  each  filament 
direction,  refers  to  the  ply-set  in  one-half  of  the  laminate. 

Thus,  since  the  load  intensity  values,  +Ny,  -Ny  and  Nyy,  are  com- 
puted for  the  total  laminate,  the  lamina  allowable  loads  are  com- 
puted for  two  plies.  Computed  values  stored  in  array  ENX  are 
printed  by  subroutine  TEMPC  under  control  of  IP  (19),  case  control 
card  1,  column  19.  Subroutines  ACWMS  and  ACWRBS  prints  the  con- 
tents of  array  ENX  at  the  start  of  each  torque-box  synthesis 
pass  if  APRTID(12)  contains  a positive  nonzero  value.  The  print 
code  values  in  array  APRTID  are  computed  by  subroutine  ATB0PT 
based  on  input  specifications  in  D(574)-D(578) , data  array  DBKP. 
This  print  control  array  is  used  for  detail  analysis  data  print  at 
selected  analysis  control  stations. 


Relative 

Core 

Location 

Array 

Index 

Value 

Description 

1 

1,1 

Allowable  compression  N^  for  two  0°  plies,  load  set  1. 

cu 

(+'\) allow  * ^l^o  ’ w^ere  = l3™-113  thickness, 

lb/in. 

2 

2,1 

Allowable  tension  for  two  0°  plies,  load  set  1. 

(-‘Vallow  * 2'°  Vo”-  lb/in- 

3 

Allowable  shear  N^  for  two  +45°  and  two  -45°  plies, 
load  set  1.  CV  allow  " 4-°  lb/in‘ 
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TABLH  204  . ENX  ARRAY  (CONCL) 


Relative 

Core 

Location 

Array 

Index 

Value 

Description 

4-6 

(1-3), 2 

Allowable  lamina  loads,  load  set  2. 

7-9 

(1-3), 3 

Allowable  lamina  loads,  load  set  3. 

10-12 

(1-3)  ,4 

Allowable  lamina  loads,  load  set  4. 

13-15 

(1-3), 5 

Allowable  lamina  loads,  load  set  5. 

16-18 

(1-3), 6 

Allowable  lamina  loads,  load  set  6. 

19-21 

(1-3), 7 

Allowable  lamina  loads,  load  set  7. 

22-24 

(1*3), 8 

Allowable  lamina  loads,  load  set  8. 

25-27 

(1-3), 9 

Allowable  lamina  loads,  load  set  9. 

28-30 

(1-3), 10 

Allowable  lamina  loads,  load  set  10. 

31-33 

(1-3), 11 

Allowable  lamina  loads,  load  set  11. 

34-36 

(1-3), 12 

Allowable  lamina  loads,  load  set  12. 

37-39 

d-3)  ,13 

Allowable  lamina  loads,  load  set  13. 

40-42 

(1-3), 14 

Allowable  lamina  loads,  load  set  14. 

43-45 

(1-3), 15 

Allowable  lamina  loads,  load  set  15. 

46-48 

(1-3), 16 

Allowable  lamina  loads,  load  set  16. 

49-51 

(1-3), 17 

Allowable  lamina  loads,  load  set  17. 

52-54 

(1-3), 18 

Allowable  lamina  loads,  load  set  18. 

55-57 

(1-3), 19 

Allowable  lamina  loads,  load  set  19. 

58-60 

(1-3), 20 

Allowable  lamina  loads,  load  set  20. 

■ 
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TABLE  205.  EL  ARRAY 


General  information  for  array  EL: 

Blank  cotnnon  reference  location  = T(1300) 

Array  size  s 15  cells 

Array  EL  contains  the  nunber  of  1,  m and  n plies  for  the  five  torque- 
box  web  members  that  are  synthesized  at  each  structural  analysis 
control  station.  This  arrr.y  is  used  as  the  storage  and  retrieval 
source  by  all  advanced  composite  synthesis  and  analysis  routines. 

Final  design  laminate  configuration  information  from  this  array 
is  used  to  create  the  station-station  information  stored  in  real 
data  array  ILL.  Locations  1-6  of  array  EL  is  initially  used  for 
storage  of  number  of  1 and  m plies  required  for  strength,  during  the 
evaluation  of  each  design  load  set  for  the  analysis  control  station 
being  analyzed.  This  procedure  is  designed  to  select  the  1 and  m 
ply  sets  that  are  required  for  critical  strength  design;  1 plies  for 
the  upper  and  lower  skins  for  compression  or  tension  loads  and 
m plies  for  shears  in  the  upper  end  lower  cover  skies,  front  and 
rear  spar  webs  and  intermediate  spar  webs  for  multispar  designs. 

Array  EL  is  then  initialized  with  integer  values  reflecting  the 
strength-critical  set  of  1 and  m plies  of  each  web.  The  array  data  is 
then  used  in  the  stability  check  and  resizing  procedures  programed 
for  each  web;  m and  n plies  are  changed  as  required  to  satisfy  web 
stability  requirements.  All  1,  m and  n values  represent  required 
number  of  0°,  *45°  and  90°  plies  in  each  half- laminate  of  the  webs. 


Array 

Location 


Description 


The  following  descriptions  for  locations  1 through  6 are  for  the  data 
initially  computed  during  the  design  loads  evaluation  phase  at  each 
station. 


1 Upper  cover  0°  ply  requirement  for  the  current  load  set, 
tension  = -N^,  conpression  « +N^.  Value  computed  as 

'(-NX)/(-'Vall0K  * C5)  °r  '(*NX)/(*V  allow  * C5)’  C3  ' 0'999’ 
constant  for  rounding  the  computed  values  up  to  the  next  higher 
integer.  (Note:  The  critical  values  are  selected  first  before 
integer  values  are  computed.) 


2 


Lower  cover  0°  ply  requirement  for  the  current  load  set,  tension 
or  compression,  same  as  for  upper  cover. 
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TABLE  205.  EL  ARRAY  (CCWT) 


Array 

Location 

Description 

3 

Upper  and  lower  cover  *45°  ply  requirement  for  the  current 
load  set  torque  shear,  (NXy)c  • Value  computed  as 

""xvW'Vall*  * “l- 

4 

Front  spar  web  -45°  ply  requirement  for  the  current  load 
set  shear,  (Nw)cc*  Value  computed  as 

AY  rb 

"W'VaUow  * “I' 

5 

Intermediate  spar  web  + 45°  ply  requirement  for  the  current 
load  set  shear,  (N^)^.  Value  confuted  as  allow 

+ C3] . The  value  of  (N^is  *s  conPuted  for  multispar  designs 

only;  this  value  is  set  to  0.0  for  fulldepth  honeycomb  sandwich 
and  multirib  designs. 

6 

Rear  spar  web  -45°  ply  requirement  for  the  current  load  set 
shear,  (N^)^.  Value  computed  as  [(Nyy^  ^Wallow  + C3^  * 

The  following  descriptions  for  locations  1 through  15  are  for  the  array 
data  created  and  used  during  the  synthesis  analysis  of  the  torque-box. 

The  final  laminate  1,  m and  n plies  for  the  torque-box  webs  are  stored 
in  these  locations.  General  and  special  rules  governing  the  creation  of 
data  values  in  these  locations  are: 

• All  number  of  plies  are  created  and  used  as  integer  values,  minimum 

value  =1.0  except  locations  10,11  and  12  are  set  to  0.0  for  full 
depth  honeycomb  sandwich  design. 

• Initial  values  in  locations  1,2,4,5,8,11  and  14  are  created  from 

the  required  ply  values  for  strength  design. 

• L-ply  values  for  vertical  webs  in  locations  7,10  and  13  are  based  on 

crushing  loads  on  the  webs 

• M-ply  values  in  locations  2,5,8,11  and  14  are  adjusted  as  required  to 

satisfy  plate  buckling  requirements. 

• N-ply  values  are  always  computed  for  any  (l,m)  set  based  on  the  integer 

value  of  C8  • (1  + 2m)  + C3,  where  C8  is  the  assumed  minimum  ratio 
of  n-plies  to  the  total  number  of  1 and  m plies  in  the  laminate. 
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TABLE  205.  EL  ARRAY  (CONCL) 


Array 

Location 


Description 


• Initial  cover  m-ply  values,  locations  2 and  5,  for  multispar  designs 

are  tested  and  adjusted  as  required  to  larger  starting  values  to 
reduce  computation  time  in  the  stability  evaluation  loop.  These 
adjustments  are  made  from  previously  calculated  data  consisting  of 
final  design  m-ply  data  from  the  previous  synthesis  pass  and  from 
the  final  design  m-ply  data  for  the  previous  station  design  of  the 
current  synthesis  pass. 

* Cover  1-ply  values,  locations  1 and  4,  for  muitirib  designs  are 

initially  computed  to  represent  total  cover  requirements.  The 
analysis  under  control  of  ACWSTR  uses  these  values  as  sizinp  limit 
values  in  the  determination  of  1-ply  distribution  in  the  cover 
skin  and  stringer  elements.  The  final  value  in  these  locations 
p1  s the  m-  and  n-ply  values  in  locations  2,3,5  and  6,  represent 
the  cover  skin  laminate  configuration  resulting  from  the  ACWSTR 
calculations . 


, number  of  0°  plies  in  upper  cover  skin. 

, number  of  *45°  ply-sets  in  upper  cover  skin. 

cqv,  number  of  90°  plies  in  upper  cover  skin. 

, number  of  0°  plies  in  lower  cover  skin. 

, number  of  ±45°  ply-sets  in  lower  cover  skin, 
cov  r 7 

, number  of  90°  plies  in  lower  cover  skin, 
cov 

number  of  0°  plies  in  front  spar  web. 

number  of  +45°  ply-sets  in  front  spar  web. 

number  of  90°  plies  in  front  spar  web. 

number  of  0°  plies  in  intermediate  spar  or  rib  webs. 

number  of  ±45°  ply -sets  in  intermediate  spar  or  rib  webs, 

number  of  90°  plies  in  intermediate  spar  or  rib  webs. 

number  of  0°  plies  in  rear  spar  web. 

number  of  +45°  ply-sets  in  rear  spar  web. 

number  of  90°  plies  in  rear  spar  web. 
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TABLE  206.  I EL  ARRAY 


General  information  for  array  IEL: 

Blank  common  reference  location  - TW(1) 

Array  size  ■ 165  cells 
Array  dimension  * (15,11) 

Array  data  type  * real 

Array  IEL  contains  the  final  laminate  configuration  information  for  the 
five  torque -box  webs  at  the  11  structural  analysis  control  stations. 
This  array  is  initially  used  to  store  current  pass  data  during  the 
synthesis  loop  and  the  final  design  set  to  be  used  for  stiffness  and 
weight  analysis.  Array  IEL  values  are  for  the  half-laminate  con- 
figuration necessary  to  satisfy  strength  and  stability  requirements 
only.  The  i- index  of  the  (i,j)  array  dimension  refers  to  the  15 
elements  contained  in  array  EL  for  the  11  analysis  control  stations 
specified  by  the  j -index.  The  EL  data  sets  are  stored  root  to  tip. 

Relative 

Array 

Core 

Index 

Description 

Location 

Value 

1 

1,1 

1 , station  1. 

upr  cov’ 

2 

2,1 

m , station  1. 

upr  cov 

3 

3,1 

n , station  1 . 

upr  cov’ 

4 

4,1 

1,  , station  1. 

lwr  cov’ 

5 

5,1 

m.  , station  1. 

lwr  cov 

6 

6,1 

n.  , station  1 

lwr  cov’ 

7 

7,1 

lpS,  station  1. 

8 

8,1 

mpg,  station  1. 

9 

9,1 

ripS,  station  1. 

10 

10,1 

ljg,  station  1 

11 

11,1 

ntjg,  station  1. 

12 

12,1 

n^g,  station  1. 

13 

13,1 

lpg,  station  1. 

14 

14,1 

m^g,  station  1. 

15 

15,1 

n^g,  station  1. 

16-30 

d-15), 2 

Laminate  configuration  set  for  station  2. 

31-45 

(1-15), 3 

Laminate  configuration  set  for  station  3. 
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TABLE  206.  I EL  ARRAY  (CONCL) 


Relative 

Core 

Location 

Array 

Index 

Value 

Description 

46-60 

(1-15)  ,4 

Laminate  configuration  set  for  station  4. 

61-75 

(1-15), 5 

Laminate  configuration  set  for  station  5. 

76-90 

(1*15), 6 

Laninate  configuration  set  for  station  6. 

91-105 

d-15), 7 

Laminate  configuration  set  for  station  7. 

106-120 

(1-15)  ,8 

Laminate  configuration  set  for  station  8. 

121-135 

(1-15), 9 

Laninate  configuration  set  for  station  9. 

136-150 

(1-15), 10 

Laminate  configuration  set  for  station  10. 

151-165 

(1-15), 11 

Laminate  configuration  set  for  station  11. 
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TABLE  207.  SPB  ARRAY 


General  information  for  array  SPB: 

Blank  common  reference  location  - T(1232) 

Array  size  * 33  cells 

Array  SPB  contains  internal  support  design  data  for  multispar  (M/S) , 
raultirib  (M/R),  and  fulldepth  honeycomb  sandwich  (FDH)  designs. 

This  array  is  used  for  storage  of  spar/ stringer  spacings  or  honey- 
comb core  information  during  the  torque- box  synthesis  loop  under 
control  of  subroutines  ACVMS  and  aCWRBS.  The  data  type  will  be 
dependent  upon  the  basic  torque-box  design  to  be  analyzed.  For  each 
design,  the  creation  and  use  of  the  three  11-station  data  sets  is 
governed  by  computational  requirements  for  the  optimization  and 
input  design  specification  options  selected  for  the  analysis.  At  the 
conclusion  of  the  optimization  loop,  the  selected  spacirgs  for 
spars  or  stringers  will  be  the  first  set  stored  in  locations  1-11. 

Array 

Location Description 

1-11  bi  i-ii,  current  pass  spacings  for  intermediate  spar  or  stringers 
for  M/S  and  M/R  designs,  in.  Initial  and  subsequent  pass  values 
are  setup  as  follows: 

• In  optimization  search  option  on  spacings  the  initial  value 
will  be  as  specified  in  D(380),  bj,,^;  subsequent  values  are 
derived  as  (bj_i  + 4 bi)  or  (bi-i  t Abi),  depending  upon  search 
status.  A bi  ■ D (1373)  and*b2  * 4 (1374) . 

•in  optimization  search  option  on  number  of  elements , the  initial 
value  is  derived  from  the  corresponding  N0S  values  created  in 
SPN(l-ll)  (initial  value  from  D(399),  N0Smax).  Each  station 
value  for  b is  computed  as  (b  ■ W/(N0S-1.O))  for  M/S,  and 
(b  = W/(N0S+1.O))  for  M/R,  where  W = torque-box  width  at  the 
station  and  N0S  is  the  number  of  elements,  total  number  of 
webs  including  the  front  and  rear  spars  for  M/S  or  total  number 
of  stringers  for  M/R.  Subsequent  pass  values  are  based  on  new 
values  created  for  SPN(l-ll). 

•For  input  11-station  spacing  option,  analysis  values  are  derived 
from  input  data  locations  D(765)-D(775) , array  DCBST(l-ll). 

The  initial  set  is  the  only  one  analyzed  for  this  option. 

•For  input  number  of  element  option,  analysis  values  are 
computed  from  SPN(l-ll)  as  previously  described.  The  initial 
set  is  the  only  one  analyzed  for  this  option. 

•in  FDH  designs,  this  set  is  set  to  1.0. 

12-22  bi_i  i-n,  spacings  for  pass  (i-1)  for  M/S  and  M/R  optimization 
search  option  only,  derived  from  data  set  in  locations  1-11.  In 
FDH  design,  initial  core  density,  lb/cu  in.,  from  D (1164) , ENH(l) 
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TABLE  207.  SPb  ARRAY  (CONCL) 


Array 

Location 

Descriy  ion 

23-33 

or  from  D(776)-D(786)  for  core  densities  specified  at  all  11 
stations  (this  second  option  processed  if  D(438),  variable 
ACSSID  = 1.0). 

bi-2  1-11*  spacings  for  pass  (i-2)  for  M/S  and  H/R  designs.  In 
FDH  designs  this  set  contains  core  foil  density,  p 
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TABLE  208 . SPN  ARRAY 


General  information  for  array  SPN: 

Blank  common  reference  location  * T (1265) 

Array  size  ■ 33  cells 

Array  SPN  contains  internal  support  design  data  for  multispar  (M/S), 
multirib  01/RD » and  full- depth  honeycomb  sandwich  (FDH)  designs.  This 
array  is  used  for  storage  of  number  of  spar/ stringer  elements  or 
honeycomb  core  information  during  the  torque -box  synthesis  loop  under 
control  of  subroutines  ACWMS  and  ACWRBS.  The  three  11 -station  data 
sets  defined  herein  are  created  and  used  under  the  same  conditions 
as  array  SPB  (Table  207) . 


Array 

Location 


Description 


1-11 


12-22 

23-33 


N0Si  current  pass  number  of  spar  or  stringer  elements  for 

M/S  or  M/R  designs.  Initial  and  subsequent  pass  values  are 
setup  as  follows: 

• For  optimization  search  option  on  number  of  elements,  the  initial 
value  will  be  as  specified  in  D(399),  N0Smax;  subsequent  values 
are  derived  as  (N0Si_i  - A N0S1)  or  (N0Si_i  ♦ 4N0S2),  depending 
upon  search  status,  d N0Si  = D(1369)  anddN0S2  = D(1370). 

• For  optimization  search  option  on  spacings,  the  initial  value 
is  derived  from  the  corresponding  b values  created  in  SPB(l-ll) 
(initial  values  from  D(380),  bmin)»  Number  of  elements  for 
each  station  is  computed  as  [N0S  = W/b  +1.0]  for  M/S,  and 
[N0S  =■  W/B  - 1.0]  for  M/R,  where  W = torque- box  width  at  the 
station  and  b = spacing.  Subsequent  pass  values  are  computed' 
from  the  new  values  created  for  SPB(l-ll). 

• For  the  input  option  of  specifying  number  of  elements  at  each  of 
the  11  stations,  analysis  values  are  as  specified  in  D(776) 

-D(786),  array  DCN0S(1-11).  ' The  initial  set  is  the  only  one 
analyzed  for  this  option. 

• For  the  input  option  of  specifying  spacings  at  each  of  the 
11  stations,  analysis  values  are  computed  from  SPB(l-ll)  as 
previously  described.  The  initial  set  is  the  only  one  analyzed 
for  this  option. 

• For  FDH  designs,  the  values  in  this  data  set  is  the  core  density 
computed  as  lb/cu  ft. 

N0Si-i  i-n,  number  of  spar/stringer  elements  for  pass  (i-1)  for 
M/S  and  M/R  optimization  search  option  only,  derived  from  data 
set  in  locations  1-11.  For  FDH  designs,  core  foil  thickness,  tf,  in. 
N0Si-2  l-ii , number  of  elements  for  pass  i.i-2)  for  M/S  and  M/R 
designs.  In  FDH  design,  final  values  for  core  densities,  lb/cu  in. 


TABLE  209.  TF  ARRAY 


General  information  for  array  TF: 

Blank  cormon  reference  location  = T(2021) 

Array  size  * 40  cells 

Array  TF  contains  structural  synthesis  data  for  full- depth  honeycomb 
sandwich  design.  Subroutines  ACWFDH  and  CKSFDH  use  TF  for  storage 
and  retrieval  of  data  for  each  torque-box  section  that  is  analyzed 
under  control  of  subroutine  ACWMS.  Array  TF  is  initialized  to 
0.0  values  by  ACWFDH  at  the  start  of  each  station  analysis.  The 
content  of  TF  is  printed  by  CKSFDH  under  control  of  the  analysis 
station  print  control  array,  APRTID,  locations  1-11. 


Variable 

Name 


Description 


Locations  1 through  9 contain  the  basic  design  variables  that  are  used  by 
ACWFDH  and  CKSFDH.  Data  in  these  locations  are  set  up  by  ACWFDH.  Loca- 
tions 1 through  6 are  first  initialized  with  upper  and  lower  cover  1-, 
m-  and  n-ply  data  required  for  strength,  (P/A) , from  EL(1)-EL(6).  Skin 
ply  adjustments  necessary  to  satisfy  stability  requirements  are  always 
made  to  the  ply  sets  in  locations  1-3.  These  values  are  the  final  ply 
set  for  the  cover  being  analyzed  and  are  processed  into  the  appropriate 
EL  array  locations  by  subroutine  ACWFDH  after  each  cover  has  been 
analyzed.  TF(1)-TF(3)  are  set  to  the  lower  cover  strength  ply  require- 
ments after  the  conclusion  of  the  upper  cover  analysis. 


- 

tco V»  °°  plies  for  cover  being  analyzed,  initially  the 
value  in  EL(1)  for  upper,  EL (4)  for  Tower. 

- 

Mcov»  ± 45°  Ply  sets  f°r  cover  being  analyzed, 

* 

initially  the  values  in  EL (2)  for  upper,  EL(5)  for  lower. 

Ncovi  90°  plies  for  cover  being  analyzed,  initially  the 
valves  in  EL (3)  for  upper,  EL (6)  for  lower. 

J0,  0°  plies  for  the  opposite  cover  to  the  one  being 
analyzed,  value  in  EL (4)  for  the  upper  cover  pass  and 
the  final  upper  cover  value  in  TF(1)  for  the  lower 
cover  pass,  used  to  compute  the  cover  thickness  value 
in  location  11,  TFCOV(2). 

- 

Mq,  ±45°  ply  sets  corresponding  to  the  foregoing  f0. 

- 

N0 , 90°  pi  ies  corresponding  to  the  foregoing  £ 0 . 

CNX 

N , cover  compression  load  of  current  load  condition, 
from  STRESS  (1  or  2,  STA^,  LOAD^),  lb/ in. 
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TABLE  209.  TF  ARRAY  (CONT) 


Array 

Variable 

Location 

Name 

Description 

8 

CRH0 

^core*  core  density,  lb/cu  in.  Initially  set  up  as  input 
density  from  bPB(12- 22 ) , adjusted  as  required  if 
analysis  option  specifies  optimization  of  core 

requirements . 

9 

HML 

Dpg,  average  torque-box  depth,  in. 

Locations  10  through  40,  except  31  and  32,  contain  the  analysis  variables  that 
are  computed  and  used  by  CKSFDH.  Data  in  locations  31  and  32  are  computed 

and  used  by  ACWFDH. 

10 

TFC0V(1) 

tcov>  thickness  of  the  cover  being  analyzed,  in. 

11 

TFC0V  (2) 

t0,  skin  thickness  of  the  opposite  cover  to  the  one  being 
analyzed,  in.- 

12 

Ell 

(Ex)iam»  ’animate  elastic  modulus  based  on  the  plate 
rigidity  parameter  Du  (Section  II,  Equation  109),  psi. 

13 

E22 

(Ey) iam , laminate  elastic  modulus  based  on  the  plate 
rigidity  parameter  D22  (Section  II,  Equation  109),  psi. 

14 

EB 

Eg,  cover  elastic  modulus  term  for  allwable  core 
wrinkling  stress  equation  (Section  II,  Equation  109) , psi. 

15 

CEP 

E£,  core  compression  modulus  for  CRH0,  psi. 

16 

CGP 

G£,  core  shenr  modulus  for  CRH0,  psi. 

17 

FCW 

few,  allowable  core  wrinkling  stress,  psi. 

18 

CRWNX 

(Nx)cw  allow*  allowable  core  wrinkling  load,  based  on 
CRH0,  lb/ in. 

19 

PCRUSH 

Pc,  core  crushing  load,  pounds  per  inch  span  per  in. 
width. 

20 

PCRUA 

(Pc)aii  , allowable  core  crushing  load,  based  on  CRH0, 
lb/  in.  /in. 

21 

RCW 

R^,  ratio  of  applied  to  allowable  core  wrinkling  loads,’ 
((NX)/(NX)CW  allow) 

22 

RCC 

Rc,  ratio  of  applied  to  allowable  core  crushing  loads, 
(Pc/ (Pc)  allow) 

23 

RJI0CW 

P£w,  required  core  density  to  prevent  core  wrinkling  for 
given  applied  load  and  skin  configuration,  lb/cu  in. 

24 

RH0CC 

P,lc,  required  core  density  to  prevent  core  crushing  for 
given  applied  load  and  skin  configuration,  lb/cu  in. 

25 

HC 

D’ , effective  core  depth,  I>TB"ti-t0,  in. 

26 

- 

P'/Pf,  ratio  of  initial  core  density  to  core  foil  density 

27 

(P'/Pf)c»  ratio  of  calculated  core  density  to  core 
foil  density. 

/ 
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TABLE  209.  TF  ARRAY  (CONCL) 

— 

Array  Variable 

I oca t i on  N'ajnc  Descript  ion 

28  CRNXCP  (Nx)cr»  allowable  core  wrinkling  load  based  on  RH0MAX, 

to  be  used  by  ACWFDH  for  variable  core  density 
analysis,  lb/ in. 

29  CRPCCP  (Pc)cr»  allowable  core  crushing  load  based  on  RH0MAX, 

to  be  used  by  ACWFDH  for  variable  core  density  analysis, 
lb/ in. /in. 

30  RH0MAX  C^Omax*  corc  density  required  to  satisfy  conditions  for 

core  wrinkling,  corc  crushing  and  minimum  input  density 
for  the  given  load  and  skin  configuration,  maximum  of 
RH0CW,  R1$CC  and  CRJI0,  to  be  used  by  ACWFDH  during  the 
core  density/ cover  laminate  analysis  options  for  aj 
variable  core  density  for  initial  skin  ply  set  or 
b)  optimum  core/cover  configuration,  lb/cu  in. 

31  - (W) i-i * weight  of  skin  plus  core  for  last  skin  ply  set, 

(Pti_i  + Pc  ore  HC),  computed  by  ACWFDH  during 

optimum  core/cover  configuration  search,  lb/sq  in. 

32  - (W)i,  weight  of  skin  plus  core  for  current  skin  ply  ^et, 

same  as  *he  foregoing  (W)f-i. 

33  - E^ , core  compression  modulus  for  RH0MAX,  psi. 

34  - , core  shear  modulus  for  RH0MAX,  psi. 

35-40  - Not  used. 
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TABLE  210.  W ARRAY,  SUBROUTINE  WEIGII1 

General  information  for  array  W: 

Reference  location:  Subroutine  WE1GH1 

Array  size  * 30  cells 

Array  W contains  thickness,  area  and  weight  data  for  the  torque  box 
structural  components  at  the  current  analysis  control  station.  The 
information  is  computed  by  subroutine  WEIGH1  from  design  data  result 
ing  from  the  multispar  or  fulldepth  honeycomb  sandwich  analysis 
of  subroutine  AChMS.  Array  locations  are  initialized  to  0.0  values 
before  computations  are  made.  Subroutine  WEIGH1  prints  the  contents 
of  array  W under  control  of  the  analysis  station  print  control  array 
APRTID,  locations  1-11. 


j Array 

' Location  Description 

1 (wsidn)upr»  uPPcr  cover  skin  weiSht*  including  front  and  rear 
spar  overhang  material,  lb/in. 

2 (.Wskin)lwr«  lower  cover  skin  weight,  including  front  and  rear 
spar  overhang  material,  lb/in. 

3 (Wweb)FS>  front  sPar  web  weight,  lb/in. 

4 (Ww  b)lS»  total  weight  of  intermediate  spar  webs  for  multispar 
design,  total  core  weight  for  fulldepth  honeycomb  sandwich 
design,  lb/ in. 

5 (Nweb^RS’  rcar  sPar  web  weight,  lb/ in. 

6 0SniSg) up  * weight  of  nonstructural  items  for  the  upper  cover; 
exterior  flame  spray  and  interior  protective  finish  for  multispar/ 
plate  design  and  plus  honeycomb  core  and  bond  for  multispar/ 
honeycomb  panel  design;  exterior  flame  spray  only  for  full- 
depth  honeycomb  sandwich  design,  lb/ in. 

7 (Wmisc)lwr>  same  as  location  6 except  for  lower  cover. 

8 (Wmisc) Fs»  weight  of  nonstructural  items  for  the  front  spar  web; 
protective  finish  for  corrugated  webs,  plus  core  and  bond  for 
honeycomb  panel  design,  lb/ in. 

(tynisc)lS*  total  weight  of  intermediate  spar  nonstructural  items 
for  multispar  designs  only,  0.0  for  fulldepth  honeycomb  sandwich 
designs,  lb/ in.  Protective  finish  only  for  corrugated  webs, 
plus  core  and  bond  for  honeycomb  panel  design. 

10  (Wmisc)RS»  same  as  location  8,  except  for  rear  spar. 

11  (Wcu)FS.  weight  of  front  spar  upper  cap,  including  insert  weight 
if  multispar  honeycomb  panel  design,  lb/in. 

12  (WcL)FS»  weight  of  front  spar  lower  cap,  including  insert  weight 
if  multispar  honeycomb  panel  design,  lb/ in. 

13  (Wqj)rs,  weight  of  rear  spar  upper  cap,  including  insert  weight 
if  multispar  honeycomb  panel  design,  lb/ in. 
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imi:  210.  W ARRAY,  SUBROUTINE  WEIGH1  (GONCL) 


Arra\ 
Locat ion 

Descript  ion 

14 

)j^s,  weight  of  rear  spar  lower  cap,  including  insert  weight 
if  multi spar  honeycomb  panel  design,  lb/in. 

15 

(U(-)is*  total  weight  of  intermediate  spar  caps,  including  insert 
weights  if  multispar  honeycomb  panel  design;  total  bond  weight  if 
fulldepth  honeycomb  sandwich  design,  lb/in. 

10 

^MISC*  total  weight  of  miscellaneous  items  for  front,  rear  and 
intermediate  spars,  computed  as  a fraction  of  the  weights  of  these 
structures,  except  for  cover  to  intermediate  spar  attachment^, 

1 b/ in. 

17 

N'iS.  number  of  intermediate  spars. 

IS 

Wcff,  effective  torque-box  width  for  cover  material  weight  calcu- 
lations, in. 

19 

Not  used 

20 

Cap  thickness  term  for  caluclation  of  front  and  rear  spar  cap 
areas  in. 

21 

(tfill)upr*  uPPer  covcr  filler  material  thickness,  added  material 
required  in  upper  cover  along  cover  to  intermediate  spar  attach 
line,  multispar  design  only,  0.0  for  full  depth  honeycomb  sand- 
wich design,  in. 

r*  l 
r'  1 

(~tfi  11 J lwr » lower  cover  filler  material,  same  as  previously 
defined. for  upper  cover. 

23 

fWf in )Upr»  total  weight  of  upper  cover  filler  material,  lb/in. 

24 

(WfinJ  iwr*  total  weight  of  lower  cover  filler  material,  lb/  in. 

m r 

(Wattlupr i total  weight  of  upper  cover  to  intermediate  spar 
attachments,  lb/in. 

20 

Watt) lwr*  total  weight  of  lower  cover  to  intermediate  spar 
attaclimcnts,  lb/ in. 

2" 

(Latt)upr,  effective  length  of  each  upper  cover  to  intermediate 
spar  fastener  for  weight  calculation,  0.0  for  fulldepth  hone; 
comb  sandwich  design,  in. 

28 

(LattJlwr*  effective  length  of  each  lower  cover  to  intermediate 
spar  fastener  for  weight  calculation,  0.0  for  fulldepth  honeycomb 
sandwich  design,  in. 

29-30 

Not  used. 

936 


ip* 


TABLE  211.  TX  ARRAY 

General  information  for  array  TX: 

Blank  conrnon  reference  location  = Cl)  (1) 

Array  size  = 160  cells 

Array  TX  contains  cover  analysis  data  for  the  current  assumed  value  of 
skin  1-ply.  This  array  is  used  as  the  basic  data  storage  and  retrievec 
retrieval  source  by  subroutines  ACWSTR,  ACMRSK,  and  ACSTRG.  Selected 
data  items  from  this  array  are  printed  by  ACMRSK  and  ACSTRG  under 
control  of  analysis  station  print  control  array  APRTID,  locations  1 
through  11.  Subroutine  ACWSTR  prints  the  complete  contents  of  array 
TX  at  the  conclusion  of  each  1-ply  synthesis  pass,  under  control  of 
APRTID(12). 


Array 

vocation 


Locations  1 through  29  contain  data  items  computed  by  subroutine  ACMRSK 
during  the  load  distribution/skin  stability  analysis  of  the  skin/stringer 
section.  Computations  by  ACMRSK  are  based  on  a given  combination  of  skin 
1 -plies  and  stringer  area  as  specified  by  subroutine  ACWSTR.  Data  com- 
puted during  the  ACMRSK  skin  sizing  loop  reflect  the  set  of  skin  1-,  m-, 
and  n plies  that  will  result  in  skin  stability  due  to  skin  Ny  and  Nyy 
loads  only,  without  regard  to  lamina  and  stringer  P/A  compression  or  tension 
stresses.  These  stress  conditions  are  examined  in  the  second  load  evalu- 
ation loop.  Results  from  this  loop  are  examined  by  subroutine  ACWSTR  to 
determine  if  the  assumed  stringer  area  and  skin  are  acceptable. 


Variable 

Name 

Description 

FMI  Mskin»  number  of  ±45°  ply  sets  in  the  skin  half- laminate 

that  will  prevent  skin  buckling  under  combined  shear 
and  compression  or  pure  shear,  initially  set  is 
I-M0  + UI.IiMI  and  incremented  as  required. 

EM  fiskin»  number  of  90°  plies  in  the  skin  half- laminate, 

initially  computed  as  EN0  + DLENI  and  recomputed  each 
time  FMI  is  changed. 

SKRMX  (Psk/Ptot)inax>  maxnnum  ratio  of  skin  load  to  total  load 
for  all  design  load  conditions. 

TSK  tsk,  skin  gage  for  current  skin  1-,  m-  and  n-ply  set,  in. 

ASKT  Askin»  area  ^or  skin/stringer  column,  tsk  • bs, 

sq  in. 

ASKL  (Askin)l>  area  s^n  0°  Plies  f°r  skin/stringer  column, 
2.0  tL  x lskin  x bs,  sq  in. 

ASTRL  LTstr>  developed  length  of  stringer,  in. 


TABU.  211.  TX  ARRAY  (CONT) 


■\rray 

Location 

Variable 

Name 

Description 

3 

RSKl^A . 

(fskin/fallow)i  max»  maximum  ratio  of  skin  °°  ply  p/A 
stress  to  allowable  0°  ply  stress  for  all  design  load 
conditions. 

9 

RSTP0A 

(fstr/ fallow)  1 max.  maximum  ratio  of  stringer  0°  ply  P/A 
stress  to  allowable  0°  ply  stress  for  all  design  load 
cond i t ions . 

ID 

IUH 

AH  ratio  for  skin  and  stringer  sections,  (AH) skin/ 
(AH) stT. 

11 

m.Bii 

4%kin»  incremental  number  of  *45°  ply  sets  in  the  skin 
half-laminate  necessary  to  prevent  skin  buckling, 
computed  as  HMI-HM0,  initial  value  specified  by 
AGVSTR,  final  value  calculated  by  AQ1RSK, 

12 

D1.1MI 

4nskin»  incremental  number  of  90°  plies  corresponding 
to  4mskin. 

15 

HSKCRL 

(Hskin)cr»  effective  elastic  modulus  of  skin  for  the 
load  condition  producing  the  maximum  skin  load  if  the 
skin  is  not  stability  critical. 

14 

PSKCRL 

(Pskin)cr»  maxinum  axial  load  in  skin,  lb. 

15 

PSTCRL 

(Pstr)cr«  stringer  load  for  the  design  condition 
specified  for  (psHin)cr>  lb. 

10 

PNXCRL 

(.\’x)Cr  skin»  maximum  skin  Ny  load  corresponding  to 
(pskin)cr>  lb/in. 

17 

QSKCRI. 

(\'XY)Cr»  skin  shear  load  at  the  critical  load  condition, 
lb/in. 

18 

PCCRI 

(Ny) allow*  allowable  skin  compression  load,  computed 
value  for  each  load  condition,  lb/in. 

19 

PSCR1 

(Nyy) allow*  allowable  skin  shear  load,  computed  value 
for  each  load  condition,  lb/in. 

20 

RNIAX 

Rmax,  maximum  value  of  interaction  ratios  for  all  design 
load  conditions. 

21 

RI 

Ri,  interaction  ratio  computed  for  each  design  load 
condition,  Rc  + Rg^. 

22 

RCI 

Rc,  ratio  of  applied  skin  load  to  allowable  skin  load 
for  each  design  load  condition. 

25 

RSI 

Rs,  ratio  of  applied  skin  shear  load  to  allowable  skin 
shear  load  for  each  design  load  condition. 

24 

1'2I 

I’tot»  total  load  on  skin/stringer  column  for  each  design 
load  condition,  Ny  • bs,  lb. 
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TABU:  211.  IX  ARRAY  (CONT) 


Array 

Location 

Variable 

Name 

Description 

25 

PNXI 

(Nx)skin>  skin  load  resulting  from  load  distribution 
calculations,  initially  total  cover  load,  lb/ in. 

26 

PNXYI 

(Nxy)skin»  cover  shear  load,  lb/ in. 

27 

RASKI 

(£skin/ fallpW)  1 skin»  ratio  of  skin  °°  p/A  stress 

to  allowable  0°  ply  stress. 

28 

RASTI 

(fstr/fallowh  str » ratio  of  stringer  0°  ply  P/A  stress 
to  allowable  0°  ply  stress. 

29 

m 

Eskin»  effective  elastic  modulus  of  skin,  [En -Ei2^/E 22I * 

Locations 

30  through  80  contain  data  items  computed  during  the  skin/stringer 

section  optimization  analysis  for  assumed  values  of  skin  1-plies. 

30 

BS 

bs,  stringer  spacing  for  current  analysis  station, 
specified  by  subroutine  ACWRBS  as  variable  B,  in. 

31 

WIDE 

Wjg,  torque-box  width  for  current  analysis  station, 
specified  by  subroutine  ACWRBS,  in. 

32 

LLL 

lst,  number  of  0°  plies  in  cover  half-laminate  for  basic 
P/A  as  computed  by  subroutine  ACWRBS,  setup  by  ACWSTR 
from  EL(1)  for  upper  cover,  EL (4)  for  lower  cover. 

33 

EL0 

(lskin)o»  number  of  0°  plies  in  skin  half- laminate, 
current  analysis  pass  value. 

34 

13# 

(mskin)o»  number  of  *45°  ply  sets  in  skin  half- laminate 
for  basic  P/A  as  computed  by  subroutine  ACWRBS,  setup 
by  ACWSTR  from  EL(2)  for  upper  cover  and  EL(5)  for 
lower  cover. 

35 

LN0 

(nskin)o»  initial  value  for  number  of  90°  plies  in  skin 
half  laminate  compatible  with  variables  ELL  and  B40. 

36 

ELSK 

l$kin»  final  design  value  for  number  of  0°  plies  in 
skin  half -laminate. 

37 

EMSK 

mskin>  final  design  value  for  number  of  ±45°  ply  sets 
in  skin  hal  f- laminate. 

38 

ENSK 

nskin»  final  design  value  for  number  of  90°  plies  in 
skin  half -laminate. 

39 

DELL 

4lskin»  difference  between  the  number  of  initial  0° 
plies  required  for  cover  P/A  requirements  and  number 
of  0°  plies  in  the  skin  for  the  current  analysis  pass, 
i.e.,  (ELL-EL0) , used  to  determine  available  0°  ply 
area  for  stringers. 

939 


TABU:  211.  TX  ARRAY  (CONT) 


Array 

Location 

Variable 

Name 

Description 

40 

ASTRA 

(^str)avail*  available  0°  ply  area  for  stringer, 
computed  as  DELL  * BS,  sq  in. 

41 

SKMNL 

(lskin)min»  minimum  number  of  0°  plies  in  current  cover 
skin  half  laminate,  starting  value  for  skin  1-ply 
analysis  (absolute  minimum  value  = 1.0). 

42 

DLSK 1 

Iskin » current  value  of  skin  1-ply  increment  to  be  used 
during  skin  1-ply  search,  set  to  4.0  first  for  initial 
convergence  to  the  optimum  and  then  changed  to  2.0 
or  1.0  for  selection  of  the  true  optimum  number  of 
skin  1-plies. 

43 

SKLUMN 

Initial  estimate  for  minimum  number  of  0°  plies  for 
upper  cover  skin  half-laminate  based  on  1)  final 
design  data  for  previous  stringer  spacing  and  analysis 
station  and  2)  minimum  specified  as  input. 

44 

SKLLIW 

Initial  estimate  for  minimum  number  of  0°  plies  for 
lower  cover  skin  half-laminate,  computed  as  described 
for  variable  SKLUMN. 

45 

STRLUM 

Initial  estimate  for  minimum  number  of  0°  plies  for 
upper  cover  stringers,  similar  to  computations  for 
variables  SKLUMN  and  SKLLMN. 

40 

STRLLM 

Initial  estimate  for  minimum  number  of  0°  plies  for 
lower  cover  stringer,  similar  to  STRLUM. 

4? 

BRIBR 

(Lr ib/Lrib  max)»  ratio  allowable  rib  spacing  to 

maximum  spacing. 

48 

DLSTRL 

41str»  current  value  of  stringer  1-ply  increment  to  be 
used  during  stringer  area  search,  initially  set  to 
16.0  or  to  the  starting  number  of  stringer  1 -plies  if 
larger,  for  initial  convergence  computations.  This 
value  is  reduced  by  halves  after  an  acceptable  stringer 
1-ply  value  is  determined  until  a value  of  4.0  is 
obtained. 

49 

ASTR0 

(Astr)min>  minimum  stringer  area,  based  on  minimum  gage 
and  size,  sq  in. 

50 

STRL0 

(lstr)min»  minimum  number  of  0°  plies  in  stringer. 

51 

STRLT0 

(LTstr)min’  minimum  developed  length  of  stringer,  in. 

52 

BRIBMN 

(Lrib)min*  minimum  required  rib  spacing,  in. 

53 

BRIBMX 

(Lrib)max*  maximum  required  rib  spacing,  in. 

54 

BRIB 

Lrib>  allowable  rib  spacing,  in. 

55 

ASTR 

Astr*  stringer  area  for  current  analysis,  sq  in. 

56 

STRL 

lstr,  number  of  stringer  0°  plies  for  current  analysis. 
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TABIii  211.  TX  ARRAY  (CONT) 


Array 

Location 

Variable 

Name 

Description 

57 

STRLT 

LTstr.  developed  length  of  stringer  for  current  analysis, 

58 

AESTR 

in  • 

(A‘F)str»  product  of  stringer  area  and  stringer  elastic 
modulus  for  loading  condition  critical  for  column 
length,  conpatible  with  Lrib,  lb. 

59 

TBSTR 

tstr»  equivalent  gage  for  stringer,  Astr/BS,  in. 

60 

ISTR 

tstr,  stringer  gage,  in. 

61 

FSTR 

(fc)stri  maximum  applied  compression  stress  in  stringer, 
computed  by  subroutine  ACMRSK,  psi. 

62 

BW 

hstr»  stringer  web  height,  in. 

65 

BF 

fstr»  stringer  flange  width,  in. 

b4 

ISTR 

(l0)str»  stringer  area  moment  of  inertia  about  its 
centroid,  in.^ 

65 

YEAR 

Ystr.  stringer  centroid,  distance  from  inner  surface  of 
skin,  in. 

6b 

YPLATE 

(Yp)str»  cover  load  centroid,  distance  from  plane  of 
symmetry  of  skin  laminate,  in. 

67 

TRIE 

trib»  r*k  web  gage,  in. 

68 

FIREQD 

(EIreqd)rib»  stiffness  required  for  skin/stringer 

column  support,  lb-in^. 

69 

HIRIB 

(HI ) rib » avarla^le  rib  stiffness  for  current  design 
condition,  lb-in^. 

70 

liRIB 

Lrib»  elastic  modulus  for  rib  web  laminate,  psi. 

71 

TBT0T 

ttot»  equivalent  gage  for  total  cover  and  support 
material,  sum  of  t for  cover,  rib  and  skin-to-rib 
attacliments  and  skin  filler  material,  in. 

7 > 

TBC0V 

tcov»  equivalent  gage  for  cover  material,  sum  of  tskin 
and  tstr,  in. 

75 

TBRIB 

tribi  equivalent  gage  for  rib,  sum  of  caps,  web  and 
protective  finish,  plus  core  and  bond  for  honeycomb 
_ panel  design,  in. 

74 

TBFIL 

tfiner>  equivalent  gage  for  skin  filler  material 
required  in  skin  laminate  along  skin-to-rib  attach- 
ment lines,  in. 

75 

TBATT 

tatt»  equivalent  gage  for  skin-to-rib  attachments,  in. 

76 

BW0TS 

Cb/t) w,  minimum  allowable  stringer  web  b/t. 

77 

BF0TS 

(b/t)f,  minimum  allowable  stringer  flange  b/t. 

78 

B0TA 

(b/t)w,  stringer  web  b/t. 
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TABLE  211.  TX  ARRAY  (CQNCL) 


Array 

Location 

Variable 

Name 

Description 

79 

STFNT 

Factor  for  stringer  developed  length  equation  to  account 
for  tstr  effects  at  web- to- flange  intersections,  func- 
tion of  stringer  type.  Values  are  0.0  for  "I,"  1.0 
for  "Z,"  1.0  for  "T"  and  2.0  for  hat. 

80 

TSTR0 

(tstr)min»  stringer  gage,  in. 

Locations 

81  through  160  contain  four  20-cell  subarrays,  ESK,  PSK,  PSTR  and 

SKR  calculated  by  subroutine  ACMRSK. 

81-100 

ESK (1-20) 

1-skin  (1-20) » skin  elastic  modulus  for  the  20  design 
load  conditions,  psi. 

101-120 

PSK(l-20) 

pskin  (1-20) » skin  load  f°r  each  individual  skin/stringer 
column  for  the  20  design  load  conditions,  lb/column. 

121-140 

PSTR 

(1-20) 

Pstr  (1-20) » stringer  load  for  each  individual  skin/ 
stringer  column  for  the  20  design  load  conditions, 
lb/column. 

141-100 

SKR(l-20) 

Rskin  (1-20) » skin  load  ratio  for  the  20  design  load 
conditions. 
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TABU:  212.  TXS  ARRAY 

r 

General  information  for  array  TXS: 

Blank  coiimon  reference  location  * CD(lbl) 

Array  size  = 100  cells 

Array  TXS  contains  two  types  of  data  sets.  The  first  set  consists  of 
pertinent  design  information  resulting  from  the  current  synthesis  pass 
for  multirib  designs.  The  data  arc  created  and  used  by  subroutine 
ACWSTR  during  the  search  logic  for  selection  of  the  optimun  design  for 
the  stringer  spacing  specified  by  subroutine  ACWRBS  at  the  current 
analysis  control  station.  The  second  set  is  used  by  subroutine 
ACSTRll  for  storage  ;md  retrieval  of  stringer  geometry  information. 

Data  from  this  set,  along  with  other  stringer  section  data  are  printed 
by  ACSTRC  under  control  of  analysis  station  print  control  array 
Vl’RTIl),  locations  1-11.  Subroutine  ACWSTR  prints  the  complete  contents 
of  array  TXS  at  the  conclusion  of  each  synthesis  pass  for  each 
assumed  skin  1-ply  value,  under  control  of  location  12  of  array 
APRTII). 


Array 

Variable 

hoc at  ion 

Name 

Description 

Locations  1 through  29  contain  the  data  set  created  and  used  by  subroutine 
ACWSTR. 

The  data  set  in  locations  1-10,  23  .and  24  is  initialized  first  from  the  result* 
of  the  first  synthesis  pass.  If  more  tlian  two  skin  l-ply  synthesis  passes 
are  required,  data  in  this  set  are  replaced  by  the  car  rent  f-ply 
results  if  the  total  weight  slope  dictates  additional  passes  with  increase 
value  for  skin  j-plies,  i.c.,  Ctj<£  t j _ 1 ) . This  data  set  is  used  during 
the  separate  analysis  for  the  upper  cover  and  lower  cover!? 


1 

“ 

£t,  sum  of  current  cover  tcov,  trjb,  tfjuer,  and 
tatt  *i  in . 

7 

- 

£sg,  number  of  0°  plies  in  skin  half- laminate. 

- 

m^,  number  of  ±45°  ply  sets  in  skin  half- laminate. 

4 

” 

nsg,  number  of  90°  plies  in  skin  hal f- laminate. 

r 

> 

1 sk>  skin  «:'ge,  in. 

(i 

“ 

Astr»  stringer  area,  sq.  in. 

"* 

- 

fstr,  number  of  0°  plies  in  stringer. 

8 

- 

LTstr,  developed  length  of  stringer,  (Agtr/tstr)' 

9 

- 

tstr»  stringer  gage,  in. 

10 

- 

1*1* Lb • spacing,  in. 

943 


Arrav 


Location  1 


Variable 

Ntime 


TABU!  212.  TXS  ARRAY  (CONT) 


He script  ion 


1'Ik'  data  set  In  location  11  through  15,  and  21  contain  final  upper  covei 
design  values  for  the  specified  stringer  spacing  of  the  current  analysis 
station.  Data  in  this  set  is  used  in  the  selection  of  the  initial  search 
value  for  upper  cover  skin  f-ply  and  stringer  f-pl y for  the  next  analysis 
control  station. 

11  - f# st ) upr * total  nunber  of  0°  plies  required  for  P/A 

roo  ii rements  in  upper  cover  half- laminate,  the  initial 
value  in  1*1. f 1 ) . 

12  i - (lsk*upr»  mfnbcr  °*  9°  plies  in  upper  cover  skin  half- 

12  - laminate. 

15  - UstrKipr*  nur,lx>r  o{  plies  in  upper  cover  stringer. 

11  - (Astr*upr»  uPl)Cr  cover  stringer  area,  sq.  in. 

15  - 1 1/lstr 'upr » ul>Pt'r  cover  stringer  developed  length.,  in. 

The  data  set  in  locations  in  through  20  and  22  contain  final  lower  cover 
design  values  to  he  used  as  previously  described  for  the  upper  cover. 


25-2‘.» 


(*st  Mwr 
(^sk  >lwr 
^str  hwr 
^ Vtr  *lwr 
)jwr 
j 

(Amsk\I{ir»  incremental  nimber  of  *45°  ply  sets  added 
to  the  initial  value  of  upper  cover  half-laminate  n- 
pl  ies  in  111. f 2 ) . 

<4msk>lwr 

(4!^,  incremental  nimber  of  *45°  ply  sets  added  to  the 
initial  m-ply  value  for  the  cover  and  synthesis  pa>'- 
corresponding  to  the  set  in  locations  1 through  10. 

4n  ^ incremental  nunber  of  90°  plies  corresponding  to 
Am^j.  in  location  23. 

Not  used. 


locations  50  through  40  contain  data  conputed  by  subroutine  ACSTRCi . Ix>ca 
tiens  11  through  100  arc  not  used. 
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TAF.E  212.  TXS  ARRAY  (GONCL) 


i 


TABLE  213.  STRING  ARRAY 


General  information  for  array  STRING: 

Blank  common  reference  location  = T(1676) 

Array  size  = 220  cells 
Array  dimension  =(2,10,11) 

Array  STRING  contains  upper  and  lower  design  data  for  multirib  designs 
to  supplement  the  ply  data  stored  in  array  IEL.  Array  locations 
are  used  initially  to  store  current  synthesis  pass  data  resulting 
from  the  analysis  under  control  of  subroutine  ACWSTR.  TTiis  array  is 
also  used  to  store  final  design  data  to  be  used  for  stiffness  and 
weight  analysis.  Ihe  design  information  stored  in  STRING  reflect 
sizing  data  necessary  to  satisfy  strength  and  stability  requirements 
only.  The  i-index  of  the  (i,j,k)  array  dimension  refers  to  the 
upper  cover,  i = 1,  and  lower  cover,  i = 2,  except  as  noted.  Tlte 
cover  design  parameters  are  referenced  by  the  j -index.  These  are 
stored  in  data  sets  for  each  of  the  11  structural  synthesis  control 
stations  identified  by  the  k-index. 

Relative 

E 

Core 

Description 

Location 

1 

1,1,1 

b , stringer  spacing  for  upper  cover,  station  1,  in. 
* 

(lower  cover  spacing  is  assumed  to  be  the  same.) 

2 

2,1,1 

(f^upr*  critic3!  stress,  upper  cover  stringer,  station 
1,  psi 

3 

1,2,1 

b^,  intermediate  rib  spacing  based  on  upper  cover 
design,  station  1,  in. 

4 

2,2,1 

^st  lwr’  ^iti03!  stress,  lower  cover  stringer,  sta- 
tion 1,  psi 

5 

1,3,1 

(Y  ) , distance  between  the  total  load  centroid 

p upr 

plane  and  the  skin  load  plane  for  upper  cover,  sta- 
tion 1,  in. 

6 

2,3,1 

(Y  ),  , distance  between  the  total  load  centroid 

p lwr 

plane  and  the  skin  load  plane  for  lower  cover,  station  1, 
psi. 

7 

1,4,1 

( I st P upr’  uPPer  cover  stringer  section  area  moment  of 

inertia  about  the  stringer  section  centroid,  station  1 , 

. 4 
m . 
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TABLE  213.  STRING  ARRAY  (CONT) 


Array 

Index 

Value 


Description 


2.4.1  (IstPlwr*  lower  cover  stringer  section  area 

moment  of  inertia  about  the  stringer  section 
centroid,  station  1,  in^. 

1.5.1  (Y  . ) , distance  between  the  stringer  sec- 

str  upr  6 

tion  centroid  and  the  inner  surface  of  the 
skin,  upper  cover,  station  1,  in. 

2.5.1  (Y  t^iwr*  distance  between  the  stringer 

section  centroid  and  the  inner  surface  of 
the  skin,  lower  cover,  station  1,  in. 

1.6.1  (b  ) , upper  cover  stringer  web  height,  sta- 

w upr 

tion  1,  in. 

2.6.1  (bw) iwr » lower  cover  stringer  web  height, 
station  1,  in. 

1.7.1  ^f-*upr’  uPPer  cover  stringer  flange  width, 
station  1,  in. 

2.7.1  (bplwr’  lwer  cover  stringer  fl-jige  width, 
station  2,  in. 

1.8.1  ^str^upr’  lWer  cover  stringer  gage,  station  1, 
in. 

2.8.1  ^stPlwr*  l0Wer  C0V6r  strin8er  Sage,  station  1, 


1.9.1 

2.9.1 

1.10.1 
?,10,i 

(1-2),  (1-10),  2 
(1-2), (1-10), 3 
(1-2), (1-10), 4 


^str'upr’  UPP^  cover  stringer  area,  station  1, 
sq.  in. 

^str^lwr’  lower  cover  stringer  area,  station  1, 
sq.  in. 

^str^upr’  nunber  of  0°  ply  layers  in  the 
upper  cover  stringer,  station  1. 

(1str^lwr*  nun^er  P^  layers  in  the 

low.'r  cover  stringer,  station  1. 

Cover  design  data,  station  2. 

Cover  design  data,  station  3. 

Cover  design  data,  station  4. 
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TABU:  213.  STRING  ARRAY  (CONCL) 


Relative 

Core 

Location 


81-100 

101-120 

121-140 

141-160 

161-180 

181-200 

201-220 


(1-2), (1-10), 5 Cover 
(1  -2) , (1-10) ,6  Cover 

(1-2),  (1-10),  7 Cover 

(1-2) ,(1-10), 8 Cover 
(1-2),  (1-10)  ,9  Cover 
(1-2), (1-10), 10  Cover 
(1-2) ,(1-10), 11  Cover 


design  data, 
design  data, 
design  data, 
design  data, 
design  data, 
design  data, 
design  data, 


station  5. 
station  6. 
station  7. 
station  8. 
station  9. 
station  10. 
station  11. 
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TABLE  214.  W ARRAY,  SUBROUTINE  WF.IGH2  (OONCL) 


Array 
Locat ion 

Description 

17 

(Wsti0hvr»  total  weight  of  lower  cover  stringers,  lb/in. 

18 

Weff,  effective  torque-box  width  for  skin  material  weight  calcu- 
lations, in. 

19 

tUpr»  equivalent  thickness  of  upper  cover  material,  in. 

20 

tlwr,  equivalent  thickness  of  lower  cover  material,  in. 

21 

(tynisc)str  upr»  total  weight  of  protective  finish  material  for 
upper  cover  stringers,  lb/ in. 

22 

(tynisc)str  lwr*  total  weight  of  protective  finish  material  for 
lower  cover  stringers,  lb/ in. 

25 

Not  used. 

24 

Not  used. 

25 

Temporary  storage.  Initially  cap  thickness  term  for  calculation  of 
front  and  rear  spar  cap  areas,  in.  Rib  spacing  for  filler  and 
attachment  weight  calculations,  in.  Rib  weight  term  for  inter- 
mediate rib  weight  calculations,  in. 

20 

ftfillJupr*  uPPer  cover  f il 1 material  thickness,  added  material 
required  in  upper  cover  along  skin  to  intermediate  rib  attach 
line,  in. 

->  - 

ft f i llliivT*  lower  cover  filler  material,  in. 

28 

(Wfill')upr»  total  weight  of  upper  cover  filler  material,  lb/in. 

29 

<h'fill)lwr>  total  weight  of  lower  cover  filler  material,  lb/in. 

50 

(WattJupr*  tQtal  weight  of  upper  cover  to  intermediate  rib 
attacluncnts,  lb/ in. 

51 

(Wat t ) lwr » total  weight  of  lower  cover  to  intermediate  rib 
attachments,  lb/in. 

52 

(Latt)upr>  effective  length  of  each  upper  cover  to  intermediate  rib 
fastener  for  weight  calculations,  in. 

55 

(batt)lwr>  effective  length  of  each  lower  cover  to  intermediate  rib 
fastener  for  weight  calculations,  in. 

54 

(W’cap)|R,  total  weight  of  intermediate  rib  caps,  lb/in. 

55 

Not  used. 
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TABLE  215.  TSF  ARRAY 


General  information  for  array  TSF: 

Blank  common  reference  location  = CD(441) 

Array  Size  = 60  cells 

Array  TFS  contains  torque-box  stiffness  calculation  data  created  by 
subroutine  ASTIFF.  The  information  consists  of  detail  cross- 
sectional  geometry  properties  of  those  elements  of  the  torque-box 
affecting  the  bending  and  torsional  stiffness  characteristics  at 
each  analysis  station.  The  information  is  used  by  subroutine  ACEIGJ 
to  compute  El,  GJ,  E and  G values  at  analysis  temperatures  specified 
in  array  TEIGJ.  The  contents  of  array  TSF  is  printed  under  control 
of  analysis  station  print  control  array  APRTID,  locations  1 through 
11.  Array  TSF  is  initialized  to  0.0  values  by  subroutine  ASTIFF 
before  calculation  of  stiffness  data  for  each  of  the  11  analysis 
control  stations. 


Array 
Locat ion 


Description 


1 

2 

3 

4 

5 


Ucov^upr*  upper  cover  equivalent  thickness,  in. 

(J-cov)lwr>  l°wer  cover  equivalent  thickness,  in. 

^cap^upr’  for  multispar  design,  (tstr)^,  for  multirib  design, 
_0.0  for  full -depth  honeycomb  sandwich  design,  in. 

(tcap)i\%T'^or  ^ltispar  design,  (tstr)lwr»  f°r  multi  rib  design, 
0.0  for  full  depth  honeycomb  sandwich  design,  in. 

(I0)rap  upr>  area  moment  of  inertia  for  thickness  in  location  3, 
infyin. 


6 

7 

8 


9 


10 

11 


(I0)cap  lwr>  area  moment  of  inertia  for  thickness  in  location  4, 
in4/in. 

(Ycap)upr»  centroid  of  upper  cover  intermediate  spar  cap  or 
stringer  defined  by  thickness  in  location  3,  distance  from  inner 
_surface  of  skin,  in. 

(Ycap)iKr»  centroid  of  lower  cover  intermediate  spar  cap  or 
stringer  defined  by  thickness  in  location  4,  distance  from  inner 
surface  of  skin,  in. 

Knos»  factor  for  cap  t-bar,  number  of  elements  divided  by  the  sum 
of  1.0  plus  the  number  of  elements  for  multispar  design;  1.0 
for  multi  rib  design. 

NOS*  ^fmber  of  intermediate  spars  for  multispar  design. 

Calculation  code  for  subroutine  ACEIGJ  processing  of  array  TA 
data  from  data  in  array  TSF.  Code  value  of  0.0  indicates 
calculations  to  be  made,  l.C  indicates  no  calculations. 
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TABLE  215.  TSF  ARRAY  (CONT) 


Array 

Location 

Description 

12 

D'gff,  average  torque -box  height  , distance  between  the  skin 
centroids,  including  honeycomb  core  thickness  if  multispar 
honeycomb  panel  cover  design,  in. 

13 

lv'eff>  effective  width  of  torque-box  section,  distance  between  the 
centroids  of  the  front  spar  and  rear  spar  webs,  including  honey- 
comb core  if  honeycomb  panel  web  design,  in. 

14 

(ds)upr»  web  w^th  for  upper  cover  skin,  in. 
(dsJiwr,  web  width  for  lower  cover  skin,  in. 

15 

16 

(ds)ps,  web  width  for  front  spar  web,  in. 

17 

(ds)RS,  web  width  for  rear  spar  web,  in. 

18 

(tskin)upr»  upper  cover  skin  thickness,  in. 

19 

(tgkin)lwr»  lower  cover  skin  thickness,  in. 

20 

(twcb)FS>  front  spar  web  thickness,  in. 

21 

(twcb^RS*  re;ir  sPar  web  thickness,  in. 

(tCOre)upr » upper  cover  honeycomb  core  thickness  if  multispar 
honeycomb  panel  design,  0.0  for  other  designs,  in. 

23 

(tcore^lwr*  lower  cover  honeycomb  core  thickness  if  multispar 
honeycomb  panel  design,  0.0  for  other  designs,  in. 

24 

(tcore^FS*  front  sPar  honeycomb  core  thickness  if  honeycomb  panel 
design,  0.0  for  corrugated  web  design,  in.  i 

25 

(tCOre)RS»  rcar  sPar  h°neycomb  core  thickness  if  honeycomb  panel 
design,  0.0  for  corrugated  web  design,  in. 

26 

(Yskin)upr»  centroid  of  upper  cover  skin,  distance  from  outer 
surface  of  skin,  in. 

27 

(Yskin)lwr»  centroid  of  lower  cover  skin,  distance  from  outer 
surface  of  skin,  in. 

28 

°-5  [ (*web) FS  + ^welpRS  + ^coreJFS  + Ctcore)RsJ»  in* 

29 

0\;ap)FS  upr»  oppen  front  spar  cap  area,  sq  in. 

30 

(Acap)ps  Iv.t » lower  front  spar  cap  area,  sq  in. 

31 

OVap^RS  upr»  uPPcr  rear  spar  cap  area,  sq  in. 

32 

Okap^RS  lwr»  lower  rear  spar  cap  area,  sq  in. 

O’cap) FS  upr»  centroid  of  upper  front  spar  cap,  distance  from 
inner  surface  of  upper  skin,  in. 

33 

34 

fYcap)FS  1wt»  centroid  of  lower  front  spar  cap,  distance  from 
inner  surface  of  lower  skin,  in. 

35 

ft Acqv) ps  upr>  upper  cover  overhang  area  at  front  spar,  sq  in. 

36 

(4AC0v) FS  1\st«  lower  cover  overhang  area  at  front  spar,  sq  in. 

37 

(dAcov^RS  upr*  upper  cover  overhang  area  at  rear  spar,  sq  in. 

38 

(4AC0V)|^  iur»  lower  cover  overhang  area  at  rear  spar,  sq  in. 
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TABU-  215.  TSF  ARRAY  (CONT) 


Description 

dcap^RS  upr»  centroid  of  upper  rear  spar  cap,  distance  from 

_inner  surface  of  upper  skin,  in. 

(VCap)RS  lwr>  centroid  of  lower  rear  spar  cap,  distance  from  inner 
surface  of  lower  skin,  in. 

(I0)dcov  FS  upr»  area  moment  °f  inertia  for  upper  cover  overhang 
material  at  front  spar,  in'*. 

(I0)4C0V  FS  lwr»  area  moment  °f  inertia  for  lower  cover  overhang 
material  at  front  spar,  in'*. 

doWov  RS  upr*  area  moment  of  inertia  for  upper  cover  overhang 
material  at  rear  spar,  in'*. 

(I0)4Cov  RS  lur*  area  moment  of  inertia  for  lower  cover  overhang 
material  at  rear  spar,  in* 

(I0)  ™ , area  moment  of  inertia  for  upper  front  spar  cap, 

in*.  v Upr 

( * o) cap  FS  lur i area  moment  of  inertia  for  lower  front  spar  cap, 
in*. 

(I0)rap  Its  upr»  area  moment  of  inertia  for  upper  rear  spar  cap, 
in*. 

do)  cap  RS  lwr>  area  moment  of  inertia  for  lower  rear  spar  cap, 
in'*. 


Locations  49  through  60  contain  flutter  stiffness  increment  data  created  by 
subroutine  AST  IFF  and  used  by  subroutine  ACEIGJ  for  determination  of 
in-plies  in  the  four  torque -box  webs  necessary  to  satisfy  flutter  torsional 
stiffness  requirements.  This  data  set  is  created  only  for  torque-box 
sections  that  do  not  satisfy  flutter  stiffness  criteria. 

49  toAmskjn)Upr,  number  of  ±45°  ply  sets  to  be  added  to  upper  skin 

half- laminate  to  increase  torsional  stiffness  of  torque-box 
section. 

50  (Idmskin)hv-r*  number  of  ±45°  ply  sets  to  be  added  to  lower  skin 

half- laminate  to  increase  torsional  stiffness  of  torque-box 
section. 

51  (i4nveb)FS*  number  of  ±45°  ply  sets  to  be  added  to  front  spar  web 

half-laminate  to  increase  torsional  stiffness  of  torque-box 
section. 

52  (lam^d-,) ps , number  of  ±45°  ply  sets  to  be  added  to  rear  spar  web 

half -laminate  to  increase  torsional  stiffness  of  torque-box 
section. 

53  (4tVF)upr*  incremental  thickness  added  to  upper  skin  to  increase 
torsional  stiffness  of  torque -box  section,  in. 
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TABLE  215.  TSF  ARRAY  (CONCL) 


Array 

Location  Description 

54  (4typ)  , incremental  thickness  added  to  lower  cover  skin  to 

increase  torsional  stiffness  of  torque-box  section,  in. 

55  C^tYTOps*  incremental  thickness  added  to  front  spar  web  to  increase 

torsional  stiffness  of  torque-box  section,  in. 

5b  (4tVF%»  incremental  thickness  added  to  rear  spar  web  to  increase 
torsionai  stiffness  of  torque-box  section,  in. 

57  (rPLIl:S)Upr,  total  number  of  plies  in  upper  cover  skin  laminate. 

58  (I PLIES) iUT,  total  number  of  plies  in  lower  cover  skin  laminate. 

59  (lPLIES)ps»  total  number  of  plies  in  front  spar  web  laminate. 

60  (iPLIES)ps,  total  number  of  plies  in  rear  spar  web  laminate. 


TABLE  216.  TA  ARRAY 


General  information  for  array  TA: 

Blank  common  reference  location  = CD(401) 

Array  size  = 40  cells 

Array  TA  is  used  by  subroutine  ACEIGJ  for  storage  and  retrieval  of 
torque-box  stiffness  data.  Array  data  is  created  during  each  analysis 
pass  by  ACEIGJ  under  control  of  subroutine  ASTIFF.  Array  TA  is 
printed  by  subroutine  ACEIGJ  at  the  conclusion  of  each  analysis  pass 
under  control  of  analysis  station  print  control  array  APRTID, 
locations  1 through  11.  The  array  locations  are  initially  set  to 
0.0  values  by  subroutine  ASTIFF  before  confutations  are  made  for  each 
of  the  11  analysis  control  stations. 

Array 

Location 

Description 

1 

XI sec,  area  moment  of  inertia  of  the  torque-box,  in*. 

2 

IJsec,  polar  moment  of  inertia  of  the  torque -box,  in*. 

3 

Iupr,  area  moment  of  inertia  of  upper  cover  structures,  in*. 
Ilwr,  area  moment  of  inertia  of  lower  cover  structures,  in*. 

4 

5 

(Eskin)Upr*  clastic  modulus  for  upper  cover  skin,  psi. 
(Eskin)lwr»  elastic  modulus  for  lower  cover  skin,  psi. 

6 

7 

(Gskin)upr,  shear  modulus  for  upper  cover  skin,  psi. 

8 

(Gskin) lwr»  shear  modulus  for  lower  cover  skin,  psi. 

9 

(Gweb) FS » shear  modulus  for  front  spar  web,  psi. 

10 

(Gweh)RS,  shear  modulus  for  rear  spar  web,  psi. 

(A')2}  square  of  effective  torque-box  cross-sectional  area  for  GJ 
calculations,  (D"'W,,)2|  in4. 

11 

12 

D",  effective  depth  for  torque-box  skins,  distance  between  the 
centroids  of  cover  skins,  in. 

13 

W',  effective  width  of  skin  webs  for  GJ  calculations,  distance 
between  the  centroids  of  front  spar  and  rear  spar  webs,  in. 

14 

(ds")Upr,  web  width  of  upper  cover  skin  for  GJ  calculations,  in. 
(ds")i;vT,  web  width  of  lower  cover  skin  for  GJ  calculations,  in. 

15 

16 

(ds")FS>  web  width  of  front  spar  web  for  GJ  calculations,  in. 

17 

(ds")ps,  web  width  of  rear  spar  web  for  GJ  calculations,  in. 

18 

(tskin)upr»  UPP01”  cover  skin  thickness,  in. 

19 

(tskin)lwr*  l°wer  cover  skin  thickness,  in. 

20 

(tweb)FS»  front  spar  web  thickness,  in. 

21 

(tweb)RS,  rcar  sPar  web  thickness,  in. 

22 

(Iskin^upr*  area  momcnt  of  inertia  for  upper  cover  skin,  (lo)skin 
+ transfer  term,  in*. 

23 

(I skin) lwr»  area  11,01110111  of  inertia  for  lower  cover  skin,  (lo)skin 
+ transfer  term,  in*. 

— ___ — — 
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TABLE  216.  TA  ARRAY  (CONCL) 


Array 
I Locat ion 


Description 


24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


36 

37 


(IcapS)upr»  area  moment  of  inertia  for  upper  cover  intermediate 
spar  caps  or  stringers,  (Io)caps  + transfer  term,  in*. 

(leaps) iwr»  area  moment  of  inertia  for  lower  cover  intermediate 
spar  caps  or  stringers,  (I0)caps  + transfer  term,  in*. 

(I4c0v)  FS  upr*  area  moment  of  inertia  for  upper  cover  overhang 
material  at  front  spar,  (I0)4cov  + transfer  term,  in*. 

(I4cov)FS  lwr»  area  moment  of  inertia  for  lower  cover  overhang 
material  at  front  spar,  (Io)4cov  + transfer  term,  in*. 

(I4c0v)rS  upr*  area  moment  of  inertia  for  upper  cover  overhang 
material  at  rear  spar,  Uo)4cov  + transfer  term,  in*. 

(I4cov)rs  luT*  area  moment  of  inertia  for  lower  cover  overhang 
material  at  rear  spar,  (I0)4c0V  + transfer  term,  in*. 

(IcapJps  upr*  area  moment  of  inertia  for  upper  front  spar  cap, 
(Io)cao  + transfer  term,  in*. 

(Icap)FS  lwr»  area  moment  of  inertia  for  lower  front  spar  cap, 
(I0)Cap  '*■  transfer  term,  in*. 

(Icap)Rs  upr*  area  moment  of  inertia  for  upper  rear  spar  cap, 
(lo)cap  * transfer  term,  in*. 

(Icap)RS  lwr*  area  moment  of  inertia  for  lower  reai  spar  cap, 
_(Io) cap  + transfer  term,  in*. 

^Y"skin^upr»  centroid  of  upper  cover  skin,  distance  from  outer 
surface  of  skin,  same  as  TSF(26)  for  strength  design,  revised 
to  account  for  added  m-ply  thicknesses  for  flutter  design,  in. 

(Yskin)lwr*  centroid  of  lower  cover  skin,  distance  from  outer 
surface  of  skin,  same  as  TSF(27)  for  strength  design,  revised 
to  account  for  added  m-ply  thicknesses  for  flutter  design,  in. 

0.5  [(4tvp)upr  + (^tvphwrl*  in* 

0.5  (UtvF)FS  + (^YT)rsI * in- 


38-40 


Not  used. 
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TABLE  217.  CD  ARRAY , LOCATIONS  1-400,  STIFFNESS  DATA  ARRAYS 

lieneral  information  for  torque-box  stiffness  arrays: 

Blank  common  reference  location:  CD(1)  s 4121,  stiffness  data  arrays 
referenced  to  array  CD 

Array  sizes:  CD  = 2000  cells,  stiffness  arrays  = 11  cells 
Locations  1 through  400  contains  data  sets  describing  the  stiffness 
characteristics  of  the  advanced  composite  torque-box.  The  torque- 
box  stiffness  parameters  are  computed  for  the  11  structural  synthesis 
control  stations.  The  values  arc  stored  in  11  consecutive  cells 
which  arc  identified  by  unique  variable  names.  Data  sets  are  com- 
puted for  strength-only  design  and  for  combined  requirements  for 
strength  and  flutter  stiffness,  under  control  of  subroutine  ASTIF1. 
Locations  1-400  of  array  CD  is  initially  set  to  0.0  values  by 
AST IFF.  Subroutine  AST IFF  prints  the  CD  array  stiffness  data  blocx 
under  control  of  print  control  code  1PB.  The  stiffness  data  block 
for  the  current  gross  weight  pass  is  saved  on  mass  storage  file  1, 
record  40,  by  subroutine  ACNSTR.  It  is  reinitialized  from  this 
source  by  subroutines  ATB0PT  or  ACPRTA  for  use  by  ACPRTA  and  ACPR0G. 
Subroutine  ACPR0G  saves  the  data  sets  for  each  gross  weight  on  mass 
storage  file  1,  records  13,  14  and  15  for  use  in  overlay  (17,0). 


CD  Array 
Location 


Variable 

Name 


Description 


Locations  1 through  88  contain  torque-box  stiffness  information 
evaluated  at  the  design  reference  tenperature  specified  in  TElGJ(l). 
The  data  set  in  locations  45  through  88,  will  be  identical  to  that 
in  1 'cations  1 through  44  if  flutter  stiffness  requirements  are  not 
evaluated  or  if  the  surface  is  not  flutter  critical. 


12-22 


GJSTD(l-ll) 


EISTb|l-ll) 


23-33  GoTD(l-ll) 


(GJ)  , 


, torsional  stiffness  at 


I W J ( « .is*  AWtMAA  wJ  V*  X. 1 U V 

st  (1-11) 

the  11  structural  analysis  control  stations, 
based  on  structural  requirements  for 
strength  and  stability  only,  lb-in2. 

(El)st  (i-ii} » bending  stiffness  at  the  11 
structural  analysis  control  stations,  based 
on  structural  requirements  for  strength  and 
stability  only,  lb/in^. 


fU|st 


(1-id 


, equivalent  material  shear 


modulus  for  the  previous  (GJ)gt,  calculated 
as  [C(;.l)st/(J)st],  psi. 
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I AMJ.  217.  CD  ARRAY,  LOCATIONS  a -400,  STIFFNESS  DATA  ARRAYS  (COOT) 


CD  Array 
Locat ion 

Variable 

Name 

Description 

34-44 

EST1H1-11) 

(E)gt  (i.u) » equivalent  material  elastic 
modulus  for  the  previous  (EI)gt,  calculated  as 

[(EI)!t/(D|tl,  Psi. 

45-55 

GJCD(l-ll) 

(GJ)  ,,  torsional  stiffness  based  on 

comp  (1-11) 

structural  requirements  for  strength,  stabil- 
ity and  flutter  stiffness,  lb-in2. 

56-tiCi 

EKD(l-ll) 

(El)  ,,  ....  bending  stiffness  based  on 

comp  (1-11)  e 

structural  requirements  for  strength,  stabil- 
ity and  flutter  stiffness,  lb-in^. 

6'-  7" 

GOID(l-ll) 

(G)conp  (1-11)*  equivalent  material  shear 
modulus  for  the  previous  (GJ)^^.  psi. 

78-88 

liOIDU- li ) 

(E)  equivalent  material  elastic 

conp  (1-11)  M 

modulus  for  the  previous  (EI)^  . psi. 

Locations  89  through  132  contain  torque-box  stiffness  information  for 
flutter  design  evaluated  at  the  design  temperature  specified  in  TEIGJ(2). 
This  data  set  will  contain  0.0  values  if  the  flutter  stiffness  analysis 


option  is  not  selected,  variable  YTII)  * 0.0  (input  data  D(251)).  The 
stiffness  data  for  strength  and  stability  design  only  for  this  set  is 


stored  in 

L 

locations  353  through  396. 

89-99 

GJYT'D(l-ll) 

(GJ)  torsional  stiffness 

comp  YT  (1-11) 

based  on  structural  requirements  for  strength, 
stability  and  flutter  stiffness,  evaluated 
at  the  design  tenperature  for  flutter  analysis, 
lb- in^. 

100-110 

I.IVID(l-ll) 

(El)  ,,  ,,,,  bending  stiffness  based 

comp  YT-  (1-11) 

on  structural  requirements  for  strength, 
stability  and  flutter  stiffness,  evaluated 
at  the  design  tenperature  for  flutter  analy- 
sis, lb-in^. 

111-121 

CATO  (1-11) 

(G)  ,,  ....  equivalent  material  shear 

conp  VF  (1-11) 

modulus  for  the  previous  (GJ)yp,  psi. 
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TABLi:  217.  Cl)  ARRAY,  LOCATIONS  1-400,  STIFFNESS  DATA  ARRAYS  (CONT) 


CD  Array 
Location 

Variable 

Name 

Description 

122-132 

IATD  (1-11) 

(E)  ,,  equivalent  material  elastic 

comp  VF  (1-11) 

modulus  for  the  previous  (EI)yp,  psi 

Locations  133  through  220  contain  torque-box  stiffness  information 
identical  to  that  in  locations  1-88  but  based  on  the  evaluation 
temperature  specified  in  TEIGJ(3),  design  tenperature  for  flutter  opti- 
mization. This  data  set  will  contain  0.0  values  if  the  flutter  optimiza- 
tion design  data  output  option  is  not  selected,  variable  DINID  = 0.0  or 
2.0.  The  data  set  in  locations  177  through  220  will  be  identical  to  that 
in  133  through  176  if  flutter  stiffness  requirements  are  not  evaluated 
or  if  the  surface  is  not  flutter  critical. 


133-143 

GJSF0(l-li) 

^st  F0  (1-11) 

144-154 

EISF0(1-11) 

<EI>st  F0  (1-11) 

155-165 

GSF0 (1-31) 

(G)st  F0  (1-11) 

166-176 

ESF0(1-11) 

(^st  F0  (1-11) 

177-187 

GJCF0(1-11) 

^■^comp  F0  (1-11) 

188-198 

EICF0(1-11) 

^^cornp  F0  (1-11) 

199-209 

GCF0(1-11) 

^comp  F0  (1-11) 

210-220 

ECF0(1-11) 

^comp  F0  (1-11) 

Locations  221  through  308  contain  torque-box  stiffness  information  identi- 
cal to  that  in  locations  1-88  but  based  on  the  evaluation  temperature 
specified  in  TF.IGJ(4),  design  temperature  for  flexible  loads  analysis. 
This  data  set  will  contain  0.0  values  if  the  flexible  loads  analysis 
design  data  output  option  is  not  selected,  variable  DINID  = 0.0  or  3.0. 
The  data  set  in  locations  265  through  308  will  be  identical  to  that  in 
221  through  264  if  flutter  stiffness  requirements  are  not  evaluated  or 
if  the  surface  is  not  flutter  critical. 


221-231 
232  242 
243-253 


GJSIL(l-ll) 
EISFL(l-ll) 
CiSI-’L  f 1-11 ) 


^st  FL  (1-11) 
<h”st  FL  (1-11) 
<G)st  FL  (1-11) 
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TABLE  217.  CD  ARRAY,  LOCATIONS  1-400,  STIFFNESS  DATA  ARRAYS  (CONCL) 


CD  Array 
Location 

Variable 

Name 

Description 

254-264 

ESFL(l-ll) 

(E)st  FL  (1-11) 

265-275 

GJCFL(l-ll) 

^^comp  FL  (1-11) 

276-286 

EICFL(l-ll) 

(EI)conp  FL  (1-11) 

287-297 

GCFL  (1-11) 

(G)comp  FL  (1-11) 

298-308 

ECFL(i-ll) 

^comp  FL  (1-11) 

Locations  309  through  352  contain  m-ply  set  increments  for  the  four  torque- 

box  webs  necessary  to  increase  structure  torsional  stiffness  to  satisfy 

flutter  stiffness  requirements.  This  data  set  will  contain  0.0  values  if 

flutter  stiffness  requirements  are  not  evaluated  or  if  the  surface  is  not 
flutter  critical. 

309-319 

DLRGJM(l-ll) 

^m^upr  (1-11)’  m‘P1y  set  increment,  upper 
cover  skin. 

320-330 

DLRGJM(12-22) 

(4m)lwr  (l-ii)*  m'P1y  set  increment,  lower 
cover  skin. 

331-341 

DLRGJM(23-33) 

(dm)pS  m-ply  set  increment,  front 

spar  web. 

342-352 

DLRGJM(34-44) 

(dm)^  (i-ii) » m'Ply  set  increment,  rear  spar 
web. 

Locations  353  through  396  contain  the  torque-box  stiffness  data  set 

for  strength  and  stability  design  only  that  is  related  to  the  data 

set  in  locations  89  through  132 . 

353-363 

GJVFS(l-ll) 

^st  VF  (1-11) 

364-374 

EIVFS(l-ll) 

(El^st  VF  (1-11) 

375-385 

GVFS(l-ll) 

^G)st  VF  (1-11) 

386-396 

EVFS(l-ll) 

(E)st  VF  (1-11) 

397-400 

Not  used 
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TABLE  218.  TDC  ARRAY,  OVERLAY  (18,0) 


General  information  for  array  TDC: 

Blank  common  reference  location  = T(1341) 

Array  size  * 200  cells 

Array  TDC  is  used  in  overlay  (18,0)  as  the  primary  array  for  data 
compatibility  between  the  advanced  composite  analysis  rou- 
tines and  the  weight  analysis  routines  programmed  initially 
for  metallic  structure  analysis.  Section  design,  data  sets  are 
created  by  subroutine  ACNSTR  to  contain  data  similar  to  the 
metallic  analysis  data  set  described  in  Table  224,  except  for 
additional  design  information  unique  to  advanced  composite 
structures.  These  data  sets  are  created  after  current  pass 
synthesis  operations  are  complete  for  all  11  analysis  control 
stations.  ACNSTR  initiates  a new  11-station  analysis  loop, 
creating  required  TDC  array  data  for  each  station  for  current 
pass  weight  calculations.  The  weight  analysis  operations  are 
initially  performed  by  routines  under  control  of  subroutine 
WTCAL  and  subsequently  by  subroutine  ATB0PT  after  the 
11-station  analysis  loop  is  completed.  During  execution  of 
advanced  composite  routines,  values  of  the  metallic  analysis 
constants  created  by  subroutine  CNSTC  are  not  altered  - 
locations  1 through  67. 


Array 

Location 


Description 


Locations  1 through  67  contain  the  same  information  as  array  TDC,  overlays 

(9.0)  and  (10,0),  described  in  Table  224.  These  locations  are  not  used, 
however,  during  the  execution  of  overlay  (18,0)  routine.  This  part  of 
array  TDC  will  contain  data  calculated  by  subroutine  CNSTC,  overlay 

(16.0) ,  for  use  by  overlays  (9,0)  and  (10,0)  during  analysis  of  metallic 
designs.  Since  overlay  (16,0)  computations  are  made  for  both  advanced 
composite  and  metallic  analysis,  these  locations  plus  162  through  165 
will  contain  CNSTC  calculated  data.  The  T array  print  by  subroutine 
WDUATA  under  control  of  IP(23)  will  reflect  these  values  in  T(1341)  - 
T(1407)  and  T(1502)  - T(1505). 


1-67  Not  used,  metallic  torque-box  analysis  only.  (Refer  to 
Table  224.) 
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TABU!  218.  TOC  ARRAY,  OVERLAY  (18,0)  (COOT) 


Not  used. 

D.;g,  front  spar  mold  line  depth,  in. 

I)_,  fear  spar  mold  line  depth,  in. 

-Ny  cover  axial  load  for  down-bending  condition,  lb/in.  ult. 

+N'x  cover  axial  load  for  up-bending  condition,  lb/in.  ult. 

1)' , effective  torque-box  depth  for  cover  axial  loads,  in. 

GJyj;,  section  torsional  stiffness  required  to  prevent  surface 

flutter,  lb- in. ~ 

V. ,g,  shear  load  on  front  spar,  lb  ult. 

V^,  s*lcar  loac*  on  rear  sPar»  lb  ult 

W,  structure  width  of  torque  box,  in. 

D,  average  torque-box  depth,  in. 

+V,  design  shear  load  for  up-bending  condition,  lb  ult. 

+M,  design  bending  moment  for  up-bending  condition,  in. -lb  ult. 
N0S,  number  of  stringers  or  intermediate  spars, 
b,  stringer  or  intermediate  spar  spacing,  in. 

^ccr^skin*  aH°wable  compression  stress  at  the  critical  sta- 
bility design  condition  for  upper  cover  skins,  psi. 

(f^skin*  uPPcr  cover  compression  stress  at  critical  design 

condition,  psi. 

^scr^skin*  aH°wable  shear  stress  at  critical  stability  design 

condition  for  upper  cover  skin,  psi. 

(fs)skin>  upper  cover  skin  shear  st.  ess  at  critical  design  con- 

_ dition,  psi. 

t,  , lower  cover  t,  in. 
lwr*  * 
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TABLE  218.  TDC  ARRAY,  OVERLAY  (18,0)  (G0NT) 


Array 
Location 

88 

89 

90 

91 

92 

93 


94 

95 


96 

97 

98 

99 

100 

101 

102 


Description 

t r,  uPPer  cover  *»  in* 

£trib»  rib  t for  multirib  designs  (MR),  intermediate  spar  t for 

multispar  designs  (MS),  or  honeycomb  core  t for  fulldepth 
Jhoneycomb  sandwich  designs  (FEW) , in. 

(t  . , • ) , upper  cover  exterior  and  interior  protective 

v misc  skms'upr*  _ v 

film  t for  MR  and  MS/plates , plus  core  and  bond  t^  for  MS/ 

_honeycomb  panel  or  exterior  protection  material  t for  FDH,  in. 

(t  _..)  , rib-to-upper-cover  attachment  t for  MR,  intermediate 

att'upr’  _ * 

_spar-to-upper-cover  attachment  t for  MS,  0.0  for  FOH,  in. 

(t  . ) , rib  or  spar  miscellaneous  structure  t for  MR  and  MS, 

v misc' rib*  r * 

_0.0  for  FDH,  in. 

ft  . i . ) , upper  cover  filler  material  t for  MR  and  MS 

misc  skin  rib 

(material  added  to  skins  along  rib  or  spar  attachment  lines)  or 
0.0  for  FDH,  in. 

Not  used. 

(A  . ) area  for  each  upper  cover  stringer  for  MR,  area  for 
str  upr 

each  iq>per  cover  intermediate  spar  caps  for  MS/plates,  plus 

equivalent  area  of  upper  cover  core  inserts  at  spar  lines  for 

MS/honeycomb  panels,  or  equivalent  area/ inch  for  upper  skin- 

_to-core  bond  for  FDH,  sq  in. 

Ct  . ) , t for  (A  . ) , in. 

str  upr*  v str'upr 

(tstr)Upr*  upPer  cover  stringer  gage  for  MR,  0.0  for  MS  or  FDH, 
in. 

(hstr)upr,  upper  cover  stringer  web  height  for  MR,  0.0  for  MS 
or  FDH,  in. 

(fgtPupr*  uPPer  cover  stringer  flange  width  for  MR,  0.0  for  MS 
or  FDH,  in. 

Lrib*  r*k  sPacing  for  MR,  spar  spacing  for  MS,  1.0  for  FDH,  in. 
(tcore^upr*  etlu^valent  ^ f°r  upper  cover  panel  core  and  bond  for 


_MS/honeycomb  panels,  0.0  for  MR,  MS/plates  or  FDH,  in. 
O'core^lwr’  equivalent  t for  lower  cover  panel  core  and  1 

MS/honeycomb  panels,  0.0  for  MR,  MS/plates  or  FDH,  in. 
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TABU:  218.  TDC  ARRAY,  OVERLAY  (18,0)  (GONT) 


Array 

Location 

Description 

103 

^corc^rib’  ccluivalent  t for  rib  or  sPar  core  and  we^  if  webs 
are  honeycomb  panel  design,  0.0  if  corrugated  webs  or  FDH,  in. 

104 

(tpf^upr*  etlu^va^ent  t f°r  upper  cover  exterior  and  interior 

protective  finish  for  MR  or  MS,  exterior  protection  material 
only  for  FDH,  in. 

105 

1 

(tp£.)  ii^r  * equivalent  t for  lower  cover  exterior  and  interior 

protective  finish  for  MR  or  MS,  exterior  protection  material 
only  for  FDH,  in. 

100 

1 

(tpf)rib»  equivalent  t for  rib  or  spar  web  protective  film  for 
MR  or  MS,  0.0  for  FDH,  in. 

10; 

(tweb)  ib»  wek  8a8e  f°r  intermediate  spar  web  gage  for 

MS,  in.;  ratio  of  core  density  to  foil  density  for  FDH. 

108 

Not  used. 

109 

Y , load  centroid  for  upper  cover,  distance  from  outer  mold 
line  of  cover,  in. 

110 

Y,  , load  centroid  for  lower  cover,  distance  from  outer  mold 
lwr’  * 

line  of  cover,  in. 

111 

Not  used. 

112 

^skinhwr*  lower  C0Ver  skin  gage»  in> 

113 

Not  used. 

114 

Ctskin\ipr*  upp0r  C0Ver  skin  gage»  in* 

115 

Not  used. 

116 

(A  upper  cover  skin  gage  increment  for  flutter 

design,  in. 

117 

(d  ^ skin^ VI;  lwr’  ^ower  cover  s^in  8aRe  increment  for  flutter 
design,  in. 

118 

(d  tstr)y}.-  Upr>  upper  cover  stringer/cap  f increment  for  flutter 
design,  value  set  to  0.0  for  all  designs,  in. 

119 

(d  tstr)Vj.  lower  cover  stringer/cap  t increment  for  flutter 

design,  value  set  to  0.0  for  all  designs,  in. 

120 

1 

(dt^^yp*  rib  or  intermediate  spar  t increment  for  flutter 
design,  value  set  to  0.0  for  all  designs,  in. 
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TABLE  218.  TDC  ARRAY,  OVERLAY  (18,0)  (CONT) 


Array 

Location 

Description 

Locations 

121  through  139  contain  skin  and  web  laminate  ply  data  for 

strength  (121  through  135)  and  increments  for  flutter  design  (136 

through  139).  The  values  reflect  total  number  of  0°,  45°,  and  90°  plies 

for  each  laminate.  This  set  is  printed  by  subroutine  PRTB  under  con- 

trol  of  internal  print  control  code  IPB. 

121 

0°  plies,  upper  cover  skin. 

122 

45°  plies,  upper  cover  skin,  total  of  +45°  and  -45°  plies. 

123 

90°  plies,  upper  cover  skin. 

124 

0°  plies,  lower  cover  skin. 

125 

45°  plies,  lower  cover  skin,  total  of  +45°  and  -45°  plies. 

126 

90°  plies,  lower  cover  skin. 

127 

0°  plies,  rib  or  spar  webs,  0.0  for  FDH. 

128 

45°  plies,  rib  or  spar  webs,  total  of  +45°  and  -45°  plies, 

0.0  for  FDH.  j 

129 

90°  plies,  rib  or  spar  webs,  0.0  for  FDH. 

130 

0°  plies,  front  spar  web. 

131 

45°  plies,  front  spar  web,  total  of  +45°  and  -45°  plies. 

132 

90°  plies,  front  spar  web. 

133 

0°  plies,  rear  spar  web. 

134 

45°  plies,  rear  spar  web,  total  of  +45°  and  -45°  plies. 

135 

90°  plies,  rear  spar  web. 

136 

4 45°  plies,  for  flutter  design,  upper  cover  skin,  total  of 
+45°  and  -45°  plies. 

137 

4 45°  plies,  for  flutter  design,  lower  cover  skin,  total  of 
+45°  and  -45°  plies. 

138 

445°  plies  for  flutter  design,  front  spar  web,  total  of  +45° 
and  -45°  plies. 

139 

445°  plies  for  flutter  design,  rear  spar  web,  total  of  +45° 
and  -45°  plies. 

140-160 

Not  used. 

Locations 

161  through  174  contain  lower  cover  data. 

161 

Not  used. 

162 

(fccPlwr*  aH°wable  compression  stress  at  critical  stability 
design  condition  for  lower  cover  skins,  psi. 

163 

(t  ) , lower  cover  stringer  gage  for  NCI,  0.0  for  MS  or 

5L1  1WT 

FDH,  in. 
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TABLE  218.  THC  ARRAY,  OVERLAY  (18,0)  (CDNT) 


Array 
Incut  ion 

Description 

101 

(*'str^lwr*  lowcr  covcr  stringer  web  height  for  MR,  0.0  for  MS 
or  l-'DH,  in. 

Jo5 

(fstPlwr*  lowcr  covcr  stringer  flange  width  for  MR,  0.0  for  MS 
or  FI)U,  in. 

loo 

(fj  1^1  lower  cover  compression  stress  at  critical  design  con- 
dition, psi. 

10" 

Not  used. 

108 

Not  used. 

U)\) 

1 

(t  . . . ),  , same  as  location  90  except  for  lower  cover,  in. 

mi sc  skins  lwr  1 ’ 

1"(J 

(t-itt^lwT*  Saine  as  l°cati°n  91  except  for  lower  cover,  in. 

171 

(t  . same  as  location  93  except  for  lower  cover,  in. 

v mi sc  skin  rib*  1 ’ 

172 

Not  used. 

173 

(Ast  J i^  » same  as  location  95  except  for  lower  cover,  sq  in. 

174 

Not  used. 

Locations 

175  through  194  contain  front  spar  and  rear  spar  data. 

1"5 

(A  tw)^;  j.g,  front  spar  web  gage  increment  for  flutter  design, 
in. 

170 

(A  tw)yp  rear  spar  web  gage  increment  for  flutter  design, 

in. 

177 

(dA^.)j.g,  incremented  area  of  front  spar  web  for  flutter 
design,  sq  in. 

178 

(dA^  )j;4.,  incremental  area  of  rear  spar  web  for  flutter 
design,  sq  in. 

179 

XAj.g,  cross-sectional  area  of  front  spar  caps  plus  webs  for 
strength  design,  sq  in. 

180 

(tw)j;s»  front  spar  web  gage  for  strength  design,  in. 

181 

(A  )nc>  fr°nt  spar  cap  area,  total  of  upper  and  lower  caps, 
cap  r*  j 

sq  in. 
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TABLE  218.  TDC  ARRAY,  OVERLAY  (18,0)  (OONCL) 


Array 

location 

Description 

182 

(t  - . equivalent  web  thickness  for  front  spar 

v pf,  core,  bond'FS*  ^ r 

protective  film  for  corrugated  web  design,  plus  core  and  bond 

material  if  honeycomb  panel  design,  in. 

183 

(f  )cc,  front  spar  web  shear  stress  at  critical  design  condi- 
s ro 

tion,  psi. 

184 

(f  )cc,  allowable  shear  stress  at  critical  design  condition 
scr  rb 

for  front  spar  web,  psi. 

185 

(tcore^ps*  ^ront  sPar  honeycomb  panel  core  thickness  for  honey- 
comb panel  design,  0.0  if  corrugated  web  design,  in. 

186 

£A^g,  cross-sectional  area  of  rear  spar  caps  plus  webs  for 
strength  design,  sq  in. 

187 

(t  )DC,  rear  spar  web  gage  for  strength  design,  in. 

W Iv) 

188 

(Acap)Rs»  rear  sPar  caP  area,  total  of  upper  and  lower  caps, 
sq  in. 

189 

(tpf,  core>  bond^Rs*  equivalent  web  thickness  for  rear  spar  pro- 
tective film  for  corrugated  web  design,  plus  core  and  bond 
material  if  honeycomb  panel  design,  in. 

190 

(f  )DC,  rear  spar  web  shear  stress  at  critical  design  condition, 

S AO 

psi. 

191 

^SCpRS*  aH°wable  shear  stress  or  critical  design  condition  for 
rear  spar  web,  psi. 

192 

(t  )DC,  rear  spar  honeycomb  panel  core  thickness  for  honey- 

core  Kb 

comb  panel  design,  0.0  if  corngated  web  design,  in. 

193 

(Aweb^FS*  cross"secti°nal  area  °f  front  spar  web  material  for 

strength  design,  including  effects  of  corrugation  if  corrugated 
web  design,  sq  in. 

194 

(Aweb^RS*  cross-secti°nal  area  °f  rear  spar  web  material  for 

strength  design,  including  effects  of  corrugation  if  corrugated 
web  design,  sq  in. 

195-200 

Not  used. 
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TABLE  219.  DDUC  AND  DDLC  ARRAYS 
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TABLii  219.  D1XJC  AND  DDLC  ARRAYS  (CONCL) 


Array 

Location 


Description 


111-121 


122-132 

133-143 


144-154 

155-165 

166-176 

177-187 


188-198 


199-209 


210-220 


tCore»  cover  core  thickness,  multispar  honeycomb  panel  design 
only,  in. 

tskin#  skin  gage,  total  nunber  of  plies  x t^,  in. 

t , equivalent  co”er  gage,  sum  of  skin  plus  intermediate 

spar  cap  equivalent  gage  for  multispar  design,  skin  gage  only 
for  fulldepth  honeycomb  sandwich  design  and  sum  of  skin  plus 
stringer  equivalent  gage  for  multirib  design,  in. 

Atyp,  skin  gage  increment  required  to  satisfy  flutter  stiffness 

requirements,  in. 

Y,  load  centroid  for  cover  load,  distance  between  the  outer 
mold  line  of  the  cover  to  the  load  point,  in. 

Not  used 

(Nx) cr , allowable  skin  axial  load  for  the  critical  stability 

design  condition,  from  FCR(1 ,(1-11))  for  ipper  cover,  FCR 
(3, (l’.ll))  for  lower  cover,  lb/in. 

NXY^cr*  allowable  s^in  sbear  load  f°r  the  critical  stability 

design  condition,  from  FCR(2,(1-11))  for  upper  cover,  FCR 
(4, (1-11))  for  lower  cover,  lb/in. 

(f^cr  ’ aH°wab-e  compression  stress  at  the  critical 

stability  design  condition,  ^x^cr^skin’  psi 

(fs) cr » allowable  skin  shear  stress  at  the  critical  stability 


design  condition,  (Nxy)cr/tskin,  psi 
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TABU;  220.  DDIS  ARRAY 


General  information  for  array  DDIS: 

Blank  common  reference  location  = (11(441) 

Array  si 

:e  = 220  cells 

Array  DDIS  contains  final  design  data  for  interior  structures : inter- 

mediate  spars  for  multispar  designs,  intermediate  ribs  for  multirib 
designs  and  honeycomb  for  fulldepth  honeycomb  sandwich  designs. 

Ibis  array  is  similar  to  arrays  D1XJC  and  DDLC,  Table  219. 

Array 

Location 

Description 

1-11 

Critical  load  indicator  for  crushing  load  on  spar  and  rib  webs 
only,  from  CR1.C(7, (1-11)) , same  value  as  for  front  and  rear 

spars . 

12-22 

Critical  load  indicator  for  spar  web  shear  load  for  multispar, 
rib  web  crushing  or  column  support  condition,  or  core  crushing 
or  wrinkling  coulition,  from  CRLC(5, (1-11)) . 

23-33 

(P)  , spar  or  rib  web  axial  load  for  the  critical  P/A  con- 

spar 

dition,  from  SPCRII1  (1-11),  lb/in. 

54-44 

(NXY)spar*  sPar  wcb  sbcar  load  for  the  critical  shear  condi- 
tion, from  STRLSS (5,(1-11)  ,Ncr) , for  multispar  design  only. 

Value  = 0.0  for  multirib  and  fulldepth  honeycomb  designs,  lb/in. 

45-55 

(fc)Kcb»  "eb  compression  stress,  (P)spar/tweb,  psi 

56-66 

(f  i , , web  shear  stress,  (N._.)  /t  , , psi. 

s web’  XY  spar  web  r 

(T-77 

| 

1 number  of  0°  plies  (vertical  direction)  in  web,  calculated 

i 

1 x 2.0. 

"8-88 

m nunber  of  45°  plies  in  web,  calculated  m x 4.0. 

89-99 

n number  of  90°  plies  (spanwise  direction  for  intermediate 

spars,  chordwisc  direction  for  intermediate  ribs)  in  webs, 
calculated  n x 2.0. 

100-110 

Not  used 

1 111-121 

t , wek  corc  f°r  niultispar  and  multirib  designs 

1 

1 

if  intermediate  spar/rib  web  specified  as  honeycomb  panel 
construction,  value  = 0.0  for  fulldepth  honeycomb  design,  in. 

i 122-132 

t b»  web  gage,  total  nurber  of  plies  xt^  for  multispar  and 

multirib  designs,  in.  (p  /p  ) for  fulldepth  honeycomb  sand- 

i i core  i 

wich  designs. 

133-143 

A . , intermediate  spar  cap  area  for  multispar  design,  sq  in. 

Value  = 0.0  for  multirib  design.  f°r  fulldepth 

honeycomb  sandwich  designs. 

TABLE  220.  DDIS  ARRAY  (CONCL) 


Array 

Location 


Description 


144-154 

155-165 


166-176 


177-187 


188-198 


199-209 


210-220 


Not  used 

b^r*  spar  spacing  for  multispar  design  and  Lr^*  rib 

spacing  for  multirib  design,  from  SPB(l-ll),  in.  (tf/Pf) 

for  full  depth  honey  confc  sandwich  design. 

N0S,  nunber  of  intermediate  spars  for  multispar  design,  from 
[SPN(l-ll)-2.0) ] , ninfcer  of  stringers  for  multirib  design 
from  SPN(l-ll).  Core  density,  lb/cu  ft,  for  fulldepth 
honeycomb  sandwich  design. 

(P)  , allowable  web  or  core  axial  load  for  the  critical 

stability  design  condition,  from  FCRC7 , (1 -11) ) , lb/in. 
(Ncy)cr»  allowable  web  shear  load  for  the  critical  stability 

design  condition,  multispar  and  multirib  design,  allowable 
core  axial  load  for  fulldepth  honeycomb  sandwich  design; 
from  PCR(8, (1-11)),  lb/in. 

(f  ) , allowable  compression  stress  for  webs  at  the  critical 

stability  design  condition,  (P) /t  . , psi. 

(f  ) , allowable  shear  stress  tor  webs  at  the  critical 

s cr' 

stability  design  condition,  (N^)  /t  psi. 


TABLE  221 . DDFS  AND  DDRS  ARRAYS 


General  information  for  arrays  DDFS  and  DDRS: 

Blank  coiimon  reference  location:  DDFS  ■ CD(661),  DDRS  ■ CD(881) 

Array  sizes  * 220  cells 

Array  DDFS  and  DDRS  contain  front  spar  and  rear  spar  data  for  the 
final  design.  These  arrays  are  similar  to  arrays  DDUC  and  DDLC, 

Table  219.  The  processing  of  data  in  these  arrays  is  the  same  as  for 
DDUC  and  DDLC. 



Array 
Locat ion 

Description 

1 1-11 

Critical  load  indicator  for  crushing  load  on  spar  webs, 
from  CRLC17, (1-11)). 

12-22 

1 

Critical  load  indicator  for  web  shear  load,  rrom  CRLC 
(4, (1-11))  for  front  spar,  CRLC(6,(1-11))  for  rear  spar. 
If  the  web  is  critical  for  combined  shear  and  compression 
loads,  this  situation  is  indicated  by  the  value  of  the 
critical  load  condition  nuriber  plus  20. 

25-33 

(P)  , spar  web  axial  load  for  the  critical  P/A  condi- 

spar  r 

tion,  from  SPCRUH(l-ll) , lb/in. 

34-44 

;N’  .)  , spar  web  shear  load  for  the  critical  shear  condi - 

spar 

tion,  from  STRESS(4,(1-11) , Ncr)  for  front  spar,  STRESS 
(6, (1-11),  Ncr)  for  rear  spar,  lb/in. 

45-55 

f f c ) ucb ’ w°k  conPressi°n  stress,  (P)  Ps* • 

56-66 

(f  ) , , web  shear  stress,  (Nw)  /t  , , psi. 

v s web  ’ v XY'spar  web’  v 

67-77 

1 nunber  of  0°  plies  (vertical  direction)  in  spar  webs, 

calculated  1 x 2.0. 

78-88 

m , nunber  of  45°  plies  in  spar  web,  calculated  m x 4.0. 

89-99 

n , number  of  90°  plies  (spanwise  direction)  in  spar  web, 
calculated  n x 2.0 

100-110 

Mrn  ) , , nunber  of  incremental  45°  plies  necessary  to  satisfy 
XT  web’ 

flutter  stiffness  requirements  in  web,  calculated  4m  x 4.0. 

111-121 

tfore*  sPar  we^  core  thickness  if  specified  as  honeycomb  panel 
construction,  in. 

122-132 

t b>  web  gage,  total  nunber  of  plies  x t^,  in. 

133-145 

(AcapJ^r’  ^l^1"  sPar  caP  area»  SCD  in> 
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Array 
location 

144-154 

155-165 

i 166-176 
177-187 

I 

i 

| 188-198 

199-209 
' 210-220 

i 

i 


| 


TAB  LI:  221 . DUFS  AND  DDRS  ARRAYS  (CONCL) 


Description 

4t^p,  web  gage  increment  required  to  satisfy  flutter  stiff- 
ness requirements,  in. 

(Acap)jwr>  lower  spar  cap  area,  sq.  in. 

Not  used 

(P)  , allowable  spar  with  axial  load  for  the  critical  stability 

design  condition,  from  FCR(5, (1-11))  for  front  spar,  FCR 
(9, (1-11))  for  rear  spar,  lb/in. 

(Nxy)cr»  allowable  spar  web  shear  load  for  the  critical 

stability  design  condition,  from  FCR(1 , (1-11) ) for  front 
spar,  FCR(10 , (1  - 11) ) for  rear  spar,  lb/in. 

(f  ) „ , allowable  spar  web  compression  stress  at  the  critical 

stability  design  condition,  (P)  b»  Psi 
( f c ) c • allowable  spar  web  shear  stress  at  the  critical 

stability  design  condition  (N^) cr^web ’ Ps* 


TABLE  222.  DDSTR  ARRAY 


General  information  for  array  DDSTR: 

Blank  common  reference  location  = CT(1321) 

Array  size  = 330  cells 

Array  DDSTR  contains  final  cover  design  data  for  multirib  designs  to 
supplement  the  information  stored  in  arrays  DDUC,  DDLC,  DDIS,  DDFS 
and  DDRS.  The  processing  of  data  for  DDSTR  is  similar  to  these 
arrays,  refer  to  Table  219  for  additional  details. 

Array 

Location 

Description 

1-11 

(bstr^upr’  UPP61-  cover  stringer  spacing,  from  STRING 
(1,1, (Ml)),  in. 

12-22 

(Astr)  r»  uPPer  cover  stringer  area,  from  SIRING  (1,9, 
(1-11)),  sq.  in. 

23-33 

(tstr)  r*  ^P61"  cover  stringer  gage,  from  STRING  (1,8, 
(1*11)),  in. 

34-44 

(hstr)  r»  UPP61-  cover  stringer  height,  from  STRING  (1,6, 
(1-ID),  in. 

45-55 

^str^upr*  ^Per  cover  stringer  flange  width,  from  STRING 
(1,7, (1-11)),  in. 

56-66 

(lgtr)  r>  number  of  0°  plies  in  upper  cover  stringer,  from 
STRING  (1 ,10,  (1-11)) 

67-77 

C^stPupr’  t*>Per  cover  stringer  centroid  location,  distance 

from  stringer  centroid  to  inner  surface  of  the  skin,  from 
STRING(1,5,(1-11)) , in. 

78-88 

^stPup^’  uPPer  cover  stringer  area  moment  of  inertia, 
from  STRING(1,4,(1-11)) , in4. 

89-99 

L rib  spacing,  from  STRING (1,2, (1-11)) , in. 

100-110 

(tstr)  r'  ^ui^^n*  stringer  gage,  upper  cover, 
(Astr/bstr)upr , in. 

111-121 

^stplwr’  lower  cover  stringer  spacing,  from  STRING 
(1,1, (1-11)),  in. 

122-132 

(AstPlwr»  lower  stringer  area,  from  STRING(2,9, 

(1-11)) , sq.  in. 

133-143 

. 

(tstPlwr’  *ower  cover  stringer  gage,  from  STRING(2,8, 
(1-11)),  in. 
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TABLE  222.  DDSTR  ARRAY  (CONT) 


Array 

Location 

Description 

144-154 

(hstPlwr*  *ower  cover  stringer  height,  from  STRING(2,6, 
(1-11)),  in. 

155-165 

(fstr)  1^. » lower  cover  stringer  flange  width,  from  STRING 
(2, 7, (1-11)),  in. 

166-176 

(1  tr)iwr»  number  0°  plies  in  lower  cover  stringer,  from 

STRING (2 ,10, (1-11)) . 

177-187 

O'st^lwr’  lower  cover  stringer  centroid  location,  distance 

from  stringer  centroid  to  inner  surface  of  the  skin,  from 
STRING (2 ,5, (1-11)),  in. 

188-198 

(I  tPiwr*  l°wer  cover  stringer  area  moment  of  inertia,  from 
STRING (2 ,4, (1-11)) , in4. 

199-209 

Lf^,  rib  spacing,  from  STRING(1 ,2 , (1-11)) , in. 

210-220 

(tstPiwr*  equivalent  stringer  gage,  lower  cover,  (Astr/bstr) 
lwr’in- 

221-231 

(Nx)sk  upr»  i^per  cover  skin  load  for  the  critical  condition, 
from  SKNXU (1-11) , lb/in. 

232-242 

(Nx)str  upr»  upper  cover  stringer  load  for  the  critical  con- 
dition, from  STNXU(l-ll) , lb/in. 

243-253 

(f)sk  r,  upper  cover  skin  stress  for  the  critical  condi- 
tion, (+)  = compression,  (-)  = tension,  from  FSKU(l-ll) , psi. 

254-264 

(f)  , upper  cover  stringer  stress  for  the  critical  con- 

dition, (+)  = compression,  (-)  = tension,  from  FSTU(l-ll), 
psi. 

265-275 

(L  .,  ..  /L  . ) , ratio  of  allowable  rib  spacing  for 

rib  allow  mm  upr  r & 

upper  cover  skin/stringer  column  to  minimum  spacing,  from 

BRRU(l-ll) . 

276-286 

(Nx)sk  lwr»  lower  cover  skin  load  for  the  critical  condition, 
from  SKNXL(l-ll),  lb/in. 

287-297 

(Nx)str  lower  cover  strings  load  for  the  critical  condi- 

tion, from  STNXL(l-ll) , lb/in. 

298-308 

(f)gk  ^ , lower  cover  skin  stress  for  the  critical  condi- 

tion, from  FSKL(l-ll),  psi. 
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TABLE  222 . DDSTR  ARRAY  (CONCL) 


Array 

Location 

309-319 

320-330 


Description 


(f)  , , lower  cover  stringer  stress  for  the  critical  condi- 

str  lwr 

tion,  from  FSTL(l-ll),  psi. 

(L  „ /L  . , ratio  of  allowable  rib  spacing  for 

v rib  allow  min' lwr*  K 6 

lower  cover  skin/stringer  column  to  minimum  spacing,  from 

BRRL(l-ll) . 


rja* ■/  w« **«  -*;' >.-v  ; *■•»  -c  . 


TABLE  223.  DSPL0  ARRAY,  ANALYSIS  CONSTANTS 


I 

f 

? 


General  information  for  array  DSPL0: 

Blank  conrnon  reference  location  = D(58) 

Array  size  = 7 cells 

Array  contains  constants  for  bulkhead  and  chordwise  splice  analysis. 

This  array  is  part  of  the  D array;  initial  values  are  contained  in 
the  wing  deck  of  the  SWEEP  permanent  data  bank.  All  initial  array 
values  can  be  changed  by  revising  the  permanent  data  deck  or 
through  D array  reference  cards  in  the  input  variable  data  deck 
for  wing  and  empennage,  locations  D(58)  through  D(64). 

(Note:  Location  DSPL0(7)  is  used  as  a search  constant  by  sub- 

routines B0T,  TSCH,  and  SFSCH,  referenced  as  D(64). 


Array 

Loc 

Data 

Bank 

Value 

Description 

1 

0.250 

D . , . . minimum  splice  bolt  diameter,  in. 

mm  bolt  r * 

0.750 

Dmax  bolt’  maxiinum  sPlice  1)011  diameter,  in. 

5 

1.500 

^head’  ^actor  *°r  dialers  of  bolthead  diameter 

calculations 

* 

0.156 

t . . , minimum  skin  thickness  at  chordwise  splice,  in. 

sk  nun  r 

5 

1.333 

Ksk»  factor  for  skin  thickness  at  chordwise  splice 

6 

1.250 

K^,  factor  for  delta  skin  splice  machine  runout  area, 

factor  for  bolthead  volume 

7 

0.0001 

Tolerance  for  search  control,  subroutines  B0T,  TSCH 
and  SFSCH,  referenced  as  D(64). 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  hND  (10,0) 


General  information  for  array  TDC: 

Blank  common  reference  location  = T(1341) 

Array  size  = 200  cells 

Array  TDC  is  used  for  storage  and  retrieval  of  analysis  constants 
for  metallic  design  and  primary  design  data  output  from  the 
structural  synthesis  analysis  at  each  of  the  11  analysis  con- 
trol stations.  The  section  design  data  set  is  created  by  both 
metallic  and  advanced  composite  routines  for  use  by  the  same 
weight  analysis  routines.  Metallic  analysis  data  set  is 
created  primarily  by  subroutines  CNSTR  and  SECTD,  overlay 

(10.0) ,  and  are  defined  in  this  table.  The  advanced  composite 
data  set  created  by  subroutine  ACNSTR,  overlay  (18,0),  is 
similar  in  content  and  is  described  in  Table  218.  The  analysis 
constants  data  set  is  created  by  subroutine  CNSTC,  overlay 

(16.0) ,  before  execution  of  either  the  metallic  or  advanced 
composite  analysis  routines.  Initial  values  in  array  TDC 
after  CNSTC  calculations  are  printed  by  subroutine  WDDATA  as 
part  of  array  T,  printed  under  control  of  IP(23),  case  control 
card  1,  column  23.  WDDATA  initializes  all  TDC  array  locations 
to  0.0  values  prior  to  execution  of  subroutine  CNSTC. 


Array 

Location  , Description 


Locations  1 through  36  contain  material  properties  data  in  table  form  used 
by  overlay  (10,0)  routines.  Table  data  are  used  in  the  nunerical 
interpolation  procedures  programmed  to  determine  design  values  of  stress 
levels.  This  table  is  created  by  subroutine  CNSTC,  overlay  (16,0). 

The  table  consists  of  b/t  and  Ep  values  for  12  compression  stress  level 

points.  The  first  five  points  define  the  elastic  part  of  the  stress- 
strain  curve  with  five  equally  spaced  stresses  up  to  the  proportional 
limit  stress.  Points  5 through  12  define  the  plastic  part  of  the 
stress-stain  curve;  the  stresses  are  equally  spaced  between  the  propor- 
tional limit  and  compression  yield  stresses.  The  b/t  values  are  com- 
puted for  plate  buckling  coefficient  of  4,0. 


2 

3 

4 


(fjp,  psi 

(fJ2,  psi 
rfj3,  i»i 
(fc)4,  psi 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (OONT) 


Array 

Location 

Description 

5 

(fc)5,  proportional  limit  stress,  psi. 

6 

(fc)6,  Psi- 

7 

(fJ7»  psi. 

8 

(fcV  psi- 

9 

cy9»  Psi‘ 

10 

(fc)i0.  Psi- 

11 

(fc)u.  psi. 

12 

(fc)i2»  conpression  yield  stress,  psi. 

13 

(b/t)x 

! 14 

(b/t) 2 

t 15 

O/O  3 

16 

0/t)„ 

17 

0/0  5 

18 

0/t)6 

19 

(b/t) 7 

20 

o/o8 

21 

0/0  9 

22 

o/o  10 

23 

(b/t)u 

24 

(b/t)12 

25 

(Et)1,  psi. 

26 

(Et)2,  psi. 

27 

(Ej,)3,  psi. 

28 

psi. 

29 

(Et)5,  psi. 

30 

(Er)6,  psi. 

31 

CEJr  Psi. 

32 

(Ej.)8*  Psi. 
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TABU:  224.  Tl)C  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (OONT) 


Array 

Location 

Description 

55 

(I-r)(J,  psi. 

54 

"Vio-  >>si- 

55 

(%)n»  psi. 

5(> 

- ■ 1 

(hT)n,  psi. 

Locations  57  through  45  contain  strain,  clastic  moduli,  and  b/t  values  com- 
puted by  subroutines  SS  and  SS2  for  the  compression  stress  level  stored 
in  location  51,  variable  SR!.  These  nine  locations  are  referenced  by 
SS  and  SS2  as  array  SA  variables,  locations  1 through  9.  Calling  sub- 
routines reference  these  locations  in  terms  of  array  TDC  locations. 

57  e . , material  strain,  variable  SA(1),  in. /in. 

58  (ILjJ i > tangent  modulus,  variable  SA(2),  psi. 

59  (!!„).,  secant  modulus,  variable  SA(5),  psi. 

^ 1 1/2 

40  (I'KJ  l) i*  rec*ueec*  modulus  of  form  (Ej.  Iig)  , currently  not  used, 


variable  SA(4) , psi 


41 

(*'RL2^i’  rcc^uce^  modulus  of  form  Jig,  currently  not  used,  vari- 
able SA(5),  psi. 

42 

(I'RGl ) i * re^uce^  modulus  of  form  L^,  currently  not  used,  vari- 
able SA(6),  psi. 

45 

(11^,-,)  i , reduced  modulus  of  form  Iig  |^0.85  + 0.17  (Ej,/Iigj  , cur- 
rently not  used,  variable  SA(7),  psi. 

44 

(1L„,,,).,  reduced  modulus  of  form  Ii_  1 0.5  + 0.5  Fo.25  + 0.75 
v RShl  l S | [ 

1 / 7 1 

(lij./Iig)  j J for  plate  buckling  of  skins  and  webs,  variable 

SA(8) , ps i . 

45 

(b/t).,  allowable  plate  buckling  b/t  for  infinitely  long  plates, 

simply  supported  at  edges  (buckling  coefficient  = 4.0),  vari- 
able SA(9) . 

40 

(f  ) , maximum  compression  stress  level  for  upper 

c max  upr  cov’  ' 

cover  design,  initially  set  up  by  CNSTC  and  revised  by  CNSTR, 
psi. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (00NT) 


Array 

Location 


Description 


47 


X^  variable  CXI  computed  by  subroutine  CG3P.  For  evaluation 

code  IK  = 1.0,  X-value  at  minimum  y determined  from  parabolic 
equation  fit,  y = f(x),  for  three  specified  points;  or  for 
code  IK  - 2,0,  value  of  X at  Y * 1.0.  Subroutine  B0TC  uses 
this  location  for  storage  of  f . , variable  SFC,  current 
analysis  value  of  stress,  psi. 


48 


4fcl,  fpj/5.0,  proportional  limit  stress/5.0,  calculated  and 

used  by  CNSTC  to  compute  stress  values  in  locations  1,  2,  3, 

and  4,  psi.  Subsequently  changed  to  ratio  [ (f  ) / 

i i max 

4(f  ) 1 by  CNSTC  and  CNSTR.  Used  by  CNSTR  for  ostl- 
er max  J upr  cov  ' 

mat  ion  of  maximum  fc  value  in  TDC(55),  which  represents  cutoff 

compression  stress  for  P/A  design,  one  of  the  limiting  values 
used  to  determine  starting  fc  values  in  stress  level  search 


loop  of  subroutine  SFSCH. 

49  4f c2 » (fCy  “ fp^)/7.0,  difference  between  yield  and  propor- 

tional limit  stresses  divided  by  7.0,  calculated  and  used  by 
CNSTC  to  compute  stress  values  in  locations  6 through  11,  psi. 

Subsequently  changed  to  (fj  , by  CNSTC  and  CNSTR, 

n ' 6 v t'max  upr  cov*  J * 

maximum  tension  stress  level  for  upper  cover  design,  psi. 

50  «£c,  larger  of  4^/25. 0 or  50,  stress  level  interval  used  in 

stress  level  searches,  psi. 


Locations  51  through  54  contain  stress-strain  information  for  use  by  subrou- 
tines SS  and  SS2.  SS  and  SS2  use  location  51  as  the  storage  location 
for  variable  SFC,  evaluation  stress  value.  Locations  52,  53,  and  54 
contain  equation  constants  for  the  stress- strain  curve  to  be  evaluated 
by  SS  and  SS2.  These  constants  are  created  by  CNSTC  from  array  DMTLB, 
locations  3,  4,  and  5.  Subroutine  SS  and  SS2  reference  locations  52, 
53,  and  54  as  array  SD  variables,  locations  SD(1),  SD(2),  and  SD(3). 
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TABU:  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (OONT) 


Array 

Location 

Description 

51 

(f  ) . , evaluation  stress  for  subroutines  SS  and  SS2,  variable 
^ c-V  * 

SEC,  psi. 

52 

(a),  coefficient  (a)  for  stress-strain  curve  equation,  variable 
SD(1) . 

55 

(b) , coefficient  (b)  for  stress-strain  curve  equation,  variable 
SD(2). 

54 

| 

E,  clastic  modulus  for  stress-strain  curve  equation,  variable 
SI) (5),  psi. 

1 55 

l 

1 

(fc)  , maximum  compression  stress  level  for  upper  cover  design, 

(P/A)  allowable,  larger  of  input  compression  stress  cutoff 

value  or  (P/A)  due  to  required  t for  upper  cover  tension 

comp  upr 

load  requirement,  set  up  initially  by  CNSTC,  revised  by  CNSTR 
for  use  by  SECI'I)  and  SE'SGI,  psi. 

I 56 

1 

(b/t)fcm'L\,  a^owa^^e  Pl‘atc  buckling  b/t  for  compression  stress 
in  location  55.  , _ 

1 57 

i 

(K, 

Vt^skin’  constant  ^or  skin  buckling  equation,  j K7T  / 
12  (I-/!")]  J'7",  set  up  by  CNSTC,  where  K = 4.0. 

58 

r n i / 7 

^b/t^str*  r^str^skin  » factor  f°r  stringer  web  allowable 

b/t,  applied  to  allowable  skin  b/t,  K = 0.426  for  integral 

I- stringers,  4.0  for  riveted  and  integral  Z-stringers,  K 
= 4.0,  calculated  by  CNSTC. 

59 

K , buckling  coefficient  for  stringer  web,  0.426  for  integral 
I -stringers,  4.0  for  riveted  and  integral  Z-stringers. 

60 

(f  ) ..  , maximum  tension  stress  level  for  lower  cover, 

t'inax  lwr  cov  ’ 

(P/A)  design,  initially  set  up  by  CNSTC  and  revised  by  CNSTR, 

psi. 

61 

(f^max*  maximum  shear  stress  for  cover  design,  set  up  by  CNSTC 
but  not  used,  psi. 

62 

O^rib'  coefficient  for  allowable  local  instability  compression 

stress  on  corrugated  rib  web,  0.40,  input  value  from  D(401), 
set  up  by  CNSTC  for  use  by  STRIB  and  SRRIB. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (COOT) 


r 


Array 
Location 


Description 


63 


64 


65 


66 


67 


(Kg) rib > coefficient  for  allowable  general  instability  compres- 
sion stress  on  corrugated  rib  web,  1.425,  input  value  from 
D(402),  set  up  by  CNSTC  for  use  by  STRIB. 

(K^  . j . , variable  TKKMN,  minimum  ratio  of  skin  gage  to  cover 

t-bar,  initially  set  up  by  CNSTC  from  input  value  of  D(365) , or 
if  0.0,  from  D(67).  Value  changed  for  every  analysis  control 
station  if  integer  code  word  ICD,  ND(49),  has  a value  other 
than  +1,  (Ktsk)i  values  moved  from  D(721)  - D(731)  if  input  as 

positive  values.  Code  word  ICD  set  up  by  CNSTC  from  value  of 

input  variable  C0NTC,  D(367),  ICD  = 1 for  C0NTC  = (0.0)  or  (-), 

+2  for  C0NTC  = positive  nonzero  value. 

(K,  . ) , variable  TKKMX,  maximum  ratio  of  skin  gage  to  cover 

v tsk  max  ’ 6 6 

t-bar,  initially  set  up  by  CNSTC  from  input  value  of  D(366), 

or  if  0.0,  from  D(68).  Value  changed  by  CNSTR  as  explained 

previously,  for 

2 1 

-./  (1  - H ) pS,  material  constant  of  stability  equation  used 


for  front  spar  web  analysis,  where  is  factor  applied  to 

compression  cover  E to  obtain  front  spar  material  E.  ((Kj:)pS 

is  stored  in  TWT(180)). 

2] 

/(l-//  material  constant  for  stability  equation  used 


for  rear  spar  web  analysis,  where  Kp  is  factor  applied  to  com- 
pression cover  E to  obtain  rear  spar  material  E.  ((Kg)^  is 
stored  in  TWr(181)). 


Locations  68  through  80  contain  torque-box  design  information  for  the  current 
analysis  control  station.  This  data  set,  except  for  location  68,  is 
set  up  by  CNSTR.  Subroutine  SECTD  computes  the  value  of  N0Smax  in 

location  68. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (OONT) 


Array 

Location 

Description 

68 

N0SmaX»  maximum  number  of  intermediate  spars  or  stringers  to  be 

used  in  analysis,  value  computed  on  the  basis  of  type  of  analy- 
sis option  selected.  This  value  is  used  as  the  starting  value 
for  the  basic  search  loop  for  number  of  spanwise  supporting 
elements  for  multispar  design  or  number  of  skin  stiffening  ele- 
ments for  multirib  design  progranmed  in  SECTD. 

69 

Dpg,  front  spar  mold  line  depth,  in. 

70 

D^,,  rear  spar  mold  line  depth,  in. 

71 

-N^,  cover  axial  load  for  down-bending  condition,  lb/ in.  ult. 

72 

+NX,  cover  axial  load  for  up-bending  condition,  lb/ in.  ult. 

73 

D',  effective  torque-box  depth  for  axial  load  calculations,  in. 

74 

GJ^p,  section  torsional  stiffness  required  to  prevent  surface 

flutter,  lb- in. 2 

75 

VpS,  shear  load  on  front  spar,  lb  ult. 

76 

V^g,  shear  load  on  rear  spar,  lb  ult. 

77 

W,  structural  width  of  torque-box,  in. 

78 

D,  average  torque -box  depth,  in. 

79 

+V,  design  shear  load,  up-bending  condition,  lb  ult. 

■K. 

+M,  design  bending  moment,  up-bending  condition,  in. -lb  ult. 

Locations  81  through  120  initially  contain  design  data  resulting  from  the 

torque-box  synthesis  analysis  for  strength  requirements.  This  data  set 
is  set  up  by  SECTD  from  TSC(1  - 40)  or  TSC(81  - 120),  depending  upon 
the  N0S  value  selected  as  the  optimum  point.  The  data  blocks  stored  in 
TSC(4)  - TSC(38)  and  TSC(84)  - TSC(118)  were  originally  calculated  by 
the  synthesis  routines  and  stored  in  locations  TSC(381)  - TSC(415)  for 
each  point  evaluated  under  control  of  subroutines  SFSQi  and  TSCH. 

(Refer  to  Table  225.) 

Contents  of  locations  87,  103,  105,  107,  109  - 113,  and  116  - 120  are 
subsequently  changed  by  SECTD.  Changes  are  made  as  required  for 
(1)  tension  cover  design,  (2)  flutter  stiffness  requirements,  (3)  ver- 
tical tail  analysis  where  tension  cover  requirements  are  set  equal  to 
the  compression  cover  requirements,  and  (4)  data  set  arrangement  for 
output  print  by  subroutine  PRTB. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (GONT) 


Array 

Location 

Description 

81 

N0S,  number  of  stringers  or  intermediate  spars,  same  as  TSC(l), 
originally  calculated  by  SFSQL 

82 

b,  stringer  or  intermediate  spar  spacing,  same  as  TSC(2), 
originally  calculated  by  SFSCH,  in. 

83 

(f^max*  max*jnum  compression  stress  used  in  stress  level  search, 
same  as  TSC(3),  originally  calculated  by  SFSCH,  psi. 

84 

(fc)0  t»  design  compression  stress  level,  same  as  TSC(381),  psi. 

85 

A r,  conpression  cover  area  for  each  stringer  or  spar  bay, 
same  as  TSC(382),  sq  in. /stringer  or  sq  in. /spar. 

86 

It  , total  material  equivalent  gage,  same  as  TSC(383),  in. 

87 

tlwr*  lower  cover  t»  originally  0.0  from  TSC(384),  revised  by 

SECTD  during  tension  cover  analysis  or  set  to  value  in  TDC (88) 

if  vertical  tail,  (t  , . + t „ , ),  , in. 

_ v skin  st r/ spar  cap'lwr 

88 

t m r,  upper  cover  t,  same  as  TSC(385),  in. 

89 

£trib>  rib  or  spar  t,  same  as  TSC(386),  in. 

90 

(t  . . . ) , same  as  TSC(387),  in. 

v misc  skin'upr*  v 

91 

^atApr*  same  as  TSC(388)* 

92 

AisAib’  same  as  ^C389)* 

93 

(t  . , same  as  TSC(390),  in. 

v misc  sknrnb  upr*  v * 

94 

(A  . ) . , same  as  TSC(391),  sq.  in. 

v str'min  upr*  v J * 

95 

(AstPupr*  same  as  TSC(392)»  S<1  in. 

96 

At  Apr*  sajne  as  racCSW),  in. 

97 

AtApr’  same  as  ^C394).  in*  | 

98 

AtPupr’  Same  aS  TSC(395)»  in* 

99 

(fJupr*  same  as  ^C396)*  in* 

100 

L^,  same  as  TSC(397),  in. 

101 

At  Apr’  same  as  TSC(398)»  in.4/ in. 

102 

(PstPupr*  same  as  TSC(3")*  in* 

103 

(bR)sk  upr»  same  as  TSC(402) , psi. 

104 

(EjOUpr,  same  as  TSC(401),  psi. 

| 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  10,0 ) ((DOT) 


Array 

Location 

Description 

105 

(b/t)str  upr*  same  aS 

106 

(b/t)h  cr  tpr,  same  as  TSC(403). 

107 

(typrib*  same  aS  TSC(408),  ^J1* 

108 

L .,/L  . , same  as  TSC(405). 
rib  min’  v J 

109 

(b/t)skin  upr*  same  aS  ^-C409). 

110 

(b/t)  sk*  lwr»  calculated  by  SECTD. 

111 

(f^lwr*  tens*on  stress  for  lower  cover,  calculated  by  SECTD, 
psi. 

112 

(t  ^lwr*  lower  cover  8a8e*  calculated  by  SECTD,  in. 

113 

(Lt  ),  , lower  cover  t,  calculated  by  SECTD,  in. 

114 

^skin^upr*  “PP61*  cover  8a8e»  same  as  TSC(411),  in. 

115 

^skin^upr*  Same  “ TSC(412)»  S£1 

116 

(^skin^VF  upr*  incremental  upper  cover  skin  gage  for  flutter 
design,  calculated  by  SECTD  during  flutter  analysis  pass,  in. 

117 

(^tskin  VF  lwr*  *ncremental  lower  cover  skin  gage  for  flutter 
design,  calculated  by  SECTD  during  flutter  analysis  pass,  in. 

118 

(4tstr)Vp  r,  incremented  upper  cover  stringer  t for  flutter 
design,  calculated  by  SECTD  during  flutter  analysis  pass,  in. 

119 

(dtstr)Vp  ^ , incremented  lower  cover  stringer  t for  flutter 

design,  calculated  by  SECTD  during_flutter  analysis  pass,  in. 

120 

(4tr^b)yp,  incremental  rib  or  spar  t for  flutter  design,  cal- 
culated by  SECTD  during  flutter  analysis  pass,  in. 

Locations 

121  through  160  contain  TDC  (81)  - TDC(120)  data  for  analysis  sta- 

tion 

i-1,  saved  by  subroutine  OTCAL. 

121  - 160 

TDC(81)  - TDC(120)  data  set  for  previous  analysis  station. 

Locations 

161  through  174  contain  lower  cover  (tension  design)  data  calcu- 

lated  by  CNSTC,  CNSTR,  or  SECTD. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (CONI’) 


Array 

Location 

Description 

161 

Kj^,  ratio  of  down- bending  N^  to  upbending  Ify,  calculated  by 
CNSTR. 

162 

(f  ) , , maximum  allowable  compression  stress  level  for 

c'max  lwr  cav 

lower  cover  design;  calculated  initially  by  CNSTC  and  revised 
by  CNSTR,  psi. 

163 

Eiwr»  elastic  modulus  for  lower  cover,  calculated  by  CNSTC,  psi. 

164 

^lwr*  density  *ower  cover  material,  calculated  by  CNSTC, 

lb/ in3. 

165 

efflwr,  factor  for  lower  cover  compression  analysis,  calculated 
by  CNSTC  based  on  cover  construction  typ>  , 

166 

(f^.,  lower  cover  compression  stress,  calculated  by  SECTD, 
psi. 

167 

a bw*  optimum  stringer  web  factor  for  lower  cover  stringer  com- 
pression analysis,  calculated  by  SGCTD. 

168 

a tw,  optimum  stringer  gage  fact. or  for  3 wer  cover  stringer  com- 
pression analysis,  calculated  by  SECTD.  Changed  to  (fL)upr 
(same  as  TSC(404))  by  SECTD  for  output  print,  in. 

169 

OL^t  optimum  stringer  factor  for  lower  cover  compression  analy- 
sis, calculated  by  SECTD.  Changed  to  (t  . ) (similar 

mi  sc  sjcui  iwr 

to  TDC  (901))  by  SECTD,  in. 

170 

, optimum  stringer  factor  for  lower  cover  compression  analy- 
sis, calculated  by  SECTD.  Changed  to  (tatt)lwr  (similar  to 
TDC (91))  by  SECTD,  in. 

171 

y^,  optimum  stringer  factor  for  lower  cover  compression  analy- 
sis, calculated  by  SECTD.  Changed  to  (t  . . . ) .,  , 

* & v mlsc  sicln-'rib  iwr 

__(similar  to  TDC (93))  b£  SECTD,  in. 

172 

(tconp)  lwr f *ower  cover  t required  for  compression,  calculated 
by  SECTD,  in. 

173 

(Astr) iwr>  lower  cover  stringer  or  spar  cap  area  for  each 
stringer  or  spar  bay,  calculated  by  SECTD,  sq  in. 

174 

(bstr)iwr*  strin8er  or  sPar  spacing  for  lower  cover  design,  set 
to  value  in  TDC (82)  by  SECTD,  in. 
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TABLE  224.  TDC  ARRAY,  OVERLAYS  (9,0)  AND  (10,0)  (CONT) 


Array 

Location 

Description 

Locations  175  through  192  contain  front  spar  and  rear  spar  data  calculated 
by  SECTD. 

175 

(A  *w)yp  pg*  incremental  front  spar  web  gage  for  flutter  design, 

176 

in. 

(dt^yp  j^g,  incremental  rear  spar  web  gage  for  flutter  design, 

177 

in. 

(dAyp)pg,  incremental  area  of  front  spar  web  for  flutter  design, 

178 

sq  in. 

(^Ayp)^,  incremental  area  of  rear  spar  web  for  flutter  design, 

179 

sq  in. 

£Apg,  cross-sectional  area  of  front  spar  caps  plus  web  for 

180 

strength  design,  sq  in. 

(t  )„_.,  front  spar  web  gage  for  strength  design,  in. 

W ro 

181 

(Apa  )pg,  total  area  of  upper  and  lower  front  spar  caps,  sq  in. 

182 

bpg,  stiffener  spacing  for  front  spar  web,  in. 

183 

(fs)pg,  shear  stress  on  front  spar  web,  psi. 

184 

(f scpFS*  aH°wable  shear  stability  stress  for  front  spar  web, 

185 

psi. 

(dAyp)pg,  same  as  location  177,  sq  in. 

186 

£Apg,  cross-sectional  area  of  rear  spar  caps  plus  web  for 

187 

strength  design,  sq  in. 

(t Jnc,  rear  spar  web  gage  for  strength  design,  in. 

188 

(A  )DC,  total  ar^a  of  upper  and  lower  rear  spar  caps,  sq  in. 
cap  Kb 

189 

b^,  stiffener  spacing  for  rear  spar  web,  in. 

190 

(fs)Rg»  shear  stress  on  rear  spar  web,  psi. 

191 

^scpRS*  aH°wable  shear  stability  stress  for  rear  spar  web, 

192 

psi. 

(4Ayp)pg,  same  as  location  178,  sq  in. 
> 

988 


2 


TABLE  224.  TDC  Al'RAY,  OVERLAYS  (9,0)  AND  (10,0)  (CONCL) 


Array 

Location 


Locations  193  through  200  contain  general  analysis  control  data  created  by 
CNSTR,  SECTD,  and  SFSCH  during  the  analysis  for  each  control  station. 


(f  ) . , stress  level  based  on  minimum  skin  gage  and  mini- 

v c'min  geom*  _ 66 

mum  (tsicin)/t  ratio,  computed  by  SECTD,  psi. 

(As t rimin’  stringer  in  cap  area,  calculated  by  SECTD 

and  TSCH,  sq  in. 

(f  ) , P/A  cutoff  stress  for  compression  design,  calculated  by 

C JTlcLX 

SECTD,  sq  in. 

(^c^kskmx'  max^jnum  allowable  compression  stress  level  for  skin 

stability  with  t . . = (K  , . ) t and  minimum  stringer  or 

1 skin  v skin  max  6 

spar  cap  area,  determined  by  SFSCH  from  subroutine  B0T  analysis 

with  B0T  analysis  code  word  IK  set  to  2,  psi. 

Kj^,  input  value  of  item  in  location  161  to  be  used  as  lower 

limit  value  for  ratio  by  QJSTR.  Initialized  by  CNSTR  from 
input  variable  CKNXL,  D(392) , and  changed  by  CNSTR  to  input 
option  values  for  stations  1-11  from  D(831)  - D(841),  input 
array  DKNXL,  if  the  value  of  data  processing  code  word 
ICD  = 2;  i.e.,  D(367) , input  variable  G0NTC,  is  specified 
as  +1.0  or  +2.0. 

N0S  . , minimum  number  of  stringers  or  spars  for  the  current 
min 

control  station,  calculated  by  SECTD  from  input  data  and  local 
width. 

(N0S)  bmax>  integer  member  of  stringer  or  spars  at  the  current 

control  station  assuming  specified  value  of  b^,  calculated 

and  used  by  SECTD  to  determine  design  value  of  N0S  . . 

(N0S)  ^put » design  value  for  N0S  at  current  control  station  if 

input  option  for  stations  1 - 11  is  selected  and  data  are 
input  in  D(776)  - D(786) , input  array  DCN0S.  Set  up  by  CNSTR 
only  if  data  processing  code  word  ICD  = 2 (D(376)  = +1.0  or 
+2.0)  and  array  DCN0S  contains  input  values.  If  no  inputs, 
CNSTR  sets  value  to  0.0  to  conform  to  SECTD  computation  logic 
requirements . 
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TABLE  225.  TSC  ARRAY 


General  information  for  array  TSC: 

Blank  cannon  reference  location  = T(1541) 

Array  size  * 420  cells 

Array  TSC  is  used  by  the  metallic  structure  synthesis  routines  of 
overlay  (10,  0)  for  storage  and  retrieval  of  torque-box 
design  data  computed  during  optimization  analysis  for  each 
analysis  station.  Computed  data  are  stored  in  one  of  four 
array  blocks,  each  block  associated  with  a specific  level  of 
the  synthesis/optimization  operations. 

The  first  block,  locations  1 through  120,  is  used  during  the 
first  optimization  search  level  for  number  of  stringer  or 
spar  elements.  These  operations  are  controlled  by  subroutine 
SECTD.  Two  analysis  passes  are  made  by  SECTD;  first,  opti- 
mization for  strength-only  requirements,  and  second,  a 
strength  plus  flutter  stiffness  analysis,  if  required. 

Torque -box  design  data  sets  resulting  from  both  analysis 
passes  are  saved  for  later  use  by  the  primary  control  sub- 
routine CNSTR  and  subroutine  WTCAL. 

The  second  block  is  used  to  save  data  resulting  from  the 
second  search  level  operations  for  optimum  design  stress. 
Subroutine  SFSCH  uses  this  block  for  storage  of  four  35-cell 
data  sets  in  locations  121  through  260. 

The  third  block,  locations  261  through  380,  contains  four 
30-cell  data  sets  created  during  the  third  search  level 
operations  for  optimum  design  thickness  of  the  compression 
cover.  Subroutine  TSCH  controls  the  skin  gage  analysis, 
using  analysis  results  of  subroutine  STBAR  that  are  stored 
in  the  fourth  block,  locations  381  through  420.  This  fourth 
block  contains  detail  design  data  for  the  current  analysis 
point  identified  by  the  parameters  bj , (fcD  i > and  (ts^in^. 

Subroutines  SFSCH,  TSCH,  and  STRAR  use  print  subroutine 
PRTBK  for  output  print  of  selected  values  from  array  TSC. 
These  printing  operations  are  governed  by  input  controls  in 
D(575)  - D(578).  The  code  value  in  D(578)  identifies  the 
iteration  pass  during  which  printed  output  is  desired  - 0.0 
for  no  print,  and  value  of  1,  2,  3,  or  4 for  print.  The 
positive  code  value  should  be  equal  to  or  less  than  the 
value  specified  in  D(369) , input  data  variable  DWN0. 

(NOTE:  Iteration  passes  are  made  in  descending  order 

of  the  DWN0  value,  with  1.0  denoting  the  last  pass. 
Internally,  this  code  is  identified  as  integer  variable 
N0DW,  ND(56) .) 
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TABLE  225.  TSC  ARRAY  (CONTT) 


D(575),  D(576),  and  Df577)  identify  the  analysis  station  for 
which  data  are  to  be  printed;  0.0  meaning  no  print,  and  values 
of  1.0  through  11.0  for  the  station  - 1.0  for  the  tip  station, 
and  11.0  for  the  root  station. 


Array 

Location 


Description 


Locations  1 through  120  contain  three  sets  of  compression  cover  design  data 
computed  for  first-level  search  parameter  values  of  N0S,  number  of 
stringer  or  intermediate  spar  elements  at  the  current  torque-box  anal- 
ysis station.  These  40-cell  data  sets  are  created  under  control  of 
subroutine  SECTD  from  results  of  the  second-  and  third-level  searches 
progranmed  in  subroutines  SFSCH  and  TSCH.  The  first  set,  locations  1 
through  40,  consists  of  data  computed  for  N0S^,  the  current  search 

parameter  value  specified  to  subroutine  SFSCH  during  the  two  analysis 
passes  of  subroutine  SECTD;  first  the  strength-only  analysis  pass,  and 
second,  if  required,  strength  analysis  pass  with  conpression  cover 
skin  constrained  to  required  thicknesc  for  flutter.  Locations  4 
through  38  contain  data  identical  to  those  in  locations  381  through 
415,  the  TSC  array  locations  used  by  second-  and  third- level  routines 
for  storage  of  data  computed  for  design  stress  levels,  fc»  and  skin 

thickness,  The  second  set  is  created  from  first  set  data  result- 


1 


ing  from  the  strength/ flutter  analysis  pass.  The  third  set  is  used 
during  the  strength-only  pass  for  storage  of  data  computed  for  N0S^  ^ 


N0S^,  number  of  stringers  or  intermediate  spars,  current  search 


2 

3 


4 


parameter  value. 

b^,  stringer  or  spar  spacing,  [lV/(N0SL+l)],  in. 

(fc)  , maximum  compression  stress  level,  limiting  value  for 

stress  level  search  by  SFSCH.  Initially,  the  smaller  of  the 
conpression  cutoff  stress  and  the  P/A  stress  at  minimum 
geometry.  Value  subsequently  reduced  by  SFSCH  as  required  to 
limiting  stress  levels  dictated  by  conditions  for  skin  stabil- 
ity and  distribution  of  available  material  to  satisfy  skin/ 
stringer  geometry  constraints. 

(fc)0pt*  value  selected  by  SFSCH  as  the  optimum  design  stress 
level  for  N0S^,  same  as  TSC  (381),  psi. 


TABLE  225.  TSC  ARRAY  (COOT) 


Array 

Location 

Description 

5 

A^r*  concession  cover  area  for  each  stringer  or  spar  bay, 
^r  * b^,  same  as  TSC(382),  sq  in. /stringer  or  sq  in. /spar. 

6 

L tUpr»  total  material  equivalent  gage,  same  as  TSC (383),  in. 

7 

tlwr>  lower  cover  t,  set  to  0.0  for  compression  cover  search, 
_ same  as  TSC(384)JL  in. 

8 

t r»  uPPer  cover  t,  same  as  TSC(385),  in. 

9 

It  ib,  rib  or  spar  t,  same  as  TSC(386),  in. 

10 

^misc  skin^upr  sPanwise  s^n  Pac*  t»  same  as  TSC(387),  in. 

11 

^att^str’  sPanw*se  cover  attacliment  t,  same  as  TSC(388),  in. 

12 

(t  . ) , rib  miscellaneous  material  t,  same  as  TSC(389),  in. 

misc  rib  ’ 

13 

^misc  skin^rib*  c^or^se  s^n  Pa<*  t,  same  as  TSC(390),  in. 

14 

(A  ) . , minimun  stringer  or  cap  area,  same  as  TSC (391),  sq  in. 
s li  min 

15 

Astr,  stringer  or  cap  area,  same  as  TSC(392),  sq  in. 

16 

t , stringer  or  cap  t,  same  as  TSC(393),  in. 

17 

tg  , stringer  or  cap  gage,  same  as  TSC(394),  in. 

18 

hgtr,  stringer  or  cap  web  width,  same  as  TSC(395),  in. 

19 

fu>  riveting  flange  width,  same  as  TSC(396),  in. 

20 

Lrib’  °r  sPar  sPac^n8>  same  as  TSC  (397),  in. 

21 

Ig  , area  moment  of  inertia  for  column,  same  as  TSC(398), 
in.4/in. 

22 

p , radius  of  gyration  of  stringer  column,  same  as  TSC(399), 

23 

in. 

€ sk,  strain  for  (fc)  t , same  as  TSC(400),  psi. 

24 

Ep,  tangent  modulus  for  (fc)Qpt»  same  as  TSC (401),  psi. 

25 

^R^skin*  e^ective  modulus  of  skin  plate  for  (fc)Qpt»  same  as 
TSC(402) , psi. 

26 

(b/t)h  cr,  allowable  crippling  b/t  for  stringer  web,  same  as 
TSC (403),  psi. 
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TABLE  225.  TSC  ARRAY  (CONT) 


Array 

Location 

Description 

27 

f^>  outstanding  stringer  flange  width,  same  as  TSC(404),  in. 

28 

L /L  . , ratio  of  allowable  to  minimum  rib  spacing,  same  as 
rib  min'  r 6* 

_ TSC (405). 

29 

Ycov*  cover  centr°id,  same  as  TSC (406),  in. 

30 

(b/t)f  cr,  allowable  crippling  b/t  for  stringer  flange,  same  as 
TSC (407),  in. 

31 

^vPrib*  ^ °r  sPar  We^  Sa8e*  same  as  TSC(408),  in. 

32 

(b/t) 5^*  allowable  b/t  for  skin,  same  as  TSC(409). 

33 

(b/t)str>  allowable  b/t  for  stringer  web,  same  as  TSC(410). 

34 

Skin*  8a8e*  same  as  TSC (411),  in. 

35 

Skin*  area  S^n  ^or  str^n8er  column,  same  as  TSC(412),  sq  in. 

36 

1 

1 

(dt  . . . ),_  , incremental  upper  cover  miscellaneous  skin 

_ misc  skin  VF  upr 

t for  flutter  design,  calculated  by  SECTD  during  flutter  anal- 
ysis pass,  in. 

37 

(4t  . . ),_  . , incremental  cover  attachment  t for  flutter  design, 

att  VF  str 

calculated  by  SECTD  during  flutter  analysis  pass,  in. 

38 

i 

(dt  . , . ),_  . , incremental  lower  cover  miscellaneous  • 

misc  skin  VF  lwr* 

skin  t for  flutter  design,  calculated  by  SECTD  during  flutter 
analysis  pass,  in.  _ 

39 

(dt  . ),_  , incremental  rib  miscellaneous  material  t for 

misc'VF  rib 

flutter  design,  calculated  by  SECTD  during  flutter  analysis 
pass,  in. 

40 

Not  used. 

41  - 80 

TSC(l-40)  data  set  for  NpS^  during  flutter  analysis  pass  N0S 

search  by  SECTD.  Set  to  strength  pass  data  set  if  flutter 
analysis  is  required,  but  increase  in  compression  skin  gage  is 
not  necessary  for  compression  skin. 

81  - 120 

TSC (1-40)  data  set  for  N0S^_^  during  strength  analysis  N0S  search 
by  SECTD. 
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TABLE  225.  TSC  ARRAY  (CDNT ) 


Array 

Location  Description 

Locations  121  through  260  contain  four  35-cell  datasets,  similar  to  the  items 
in  locations  381  through  416,  saved  by  subroutine  SFSCH  during  the 
second- level  search  for  optimum  stress  level.  Data  sets  saved  are  for 
the  last  three  valid  stress  level  points  stored  in  locations  121  through 
155,  156  through  190,  and  191  through  225.  These  data  sets  are  com- 
patible with  the  search  point  stress  levels  stored  in  array  TSS,  loca- 
tions 10,  11,  and  12,  and  are  located  by  the  value  of  the  storage  index 
value  for  LF1  for  f LF2  for  f^,  and  LF3  for  f^.  The  data  set  in 

locations  226  through  260  contains  the  values  for  the  first  optimum 
£oint  computed  by  SFSCH.  This  set  is  transferred  to  SECTD  if  the  total 
t is  less  than  that  for  the  second  optimum  point. 

121  - 155  TSC(381)  - TSC(416)  data  set  1 for  stress  level  search. 

156  - 190  TSC(381)  - TSC(416)  data  set  2 for  stress  level  search. 

191  - 225  TSC (381)  - TSC (416)  data  set  3 for  stress  level  search. 

226  - 260  TSC(381)  - TSC(416)  data  set  for  first  optimum  stress  level. 

Locations  261  through  380  contain  four  30-cell  datasets,  similar  to  the  items 
in  locations  383  through  412,  saved  by  subroutine  TSCH  during  the  third- 
level  optimum  skin  gage  search  for  specified  stress  levels.  These  data 
sets  are  used  in  the  same  manner  as  the  data  sets  in  locations  121 
through  260.  Storage  location  index  values  in  LT1,  LT2,  and  LT3  are 
used  to  identify  data  set  locations  for  the  three  skin  gage  search 
point  values  in  array  TSS,  locations  4,  5,  and  6.  The  fourth  data  set, 
locations  351  through  380,  contains  data  for  the  first  optimum  skin 
gage  point. 

TSC (383)  - TSC (412)  data  set  1 for  skin  gage  search. 

TSC  (383)  - TSC  (412)  data  set  2 for  skin  gage  search. 

TSC (383)  - TSC (412)  data  set  3 for  skin  gage  search. 

TSC (383)  - TSC (412)  data  set  for  first  optimum  skin  gage. 

Locations  381  through  420  contain  design  data  computed  for  the  current  anal- 
ysis point  identified  by  the  three  search  parameter  values  N0S^,  (fc)^, 

and  (tgkin)i,  stored  in  TSC(l),  TSC(381),  and  TSC(411). 

381  (f^).,  stress  lcvel  f°r  current  analysis  point,  value  selected  by 

subroutine  SFSCH  for  use  by  subroutine  TSCH  for  third- level  skin 
thickness  search  and  determination  of  optimum  stringer  geometry, 
psi. 
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TABLIi  225.  TSC  ARRAY  (CONT) 


Array 

Location 


Description 


382  A^,  compression  cover  area  for  each  stringer  or  spar  bay, 

b^  * t^,  calculated  by  TSOI,  sq  in. /stringer  or  sq  in. /spar. 

383  It.,  to^ui  material  equivalent  gage  used  for  optimum  search, 


384 

385 


defined  as  the  sun  of  equivalent  material  gage  required  for 
covers,  supports,  and  fabrication  (attachment  and  miscellane- 
ous) , calculated  by  STBAR  as  the  sum  of  the  t-bars  stored  in 
_ locations  384  through  390,  in. 

t^w>  tension  cover  t,  set  to  0.0  for  compression  cover  analysis, 
- in* 

t.,  compression  cover  t,  [N  / (f  ).],  computed  by  TSCH,  in. 

X X Cl 


386 


387 


388 


389 

390 

391 

392 

393 


£trib>  equivalent  material  gage  of  cover  support  structures, 

intermediate  ribs  for  multirib  designs  (MR),  intermediate  spars 
for  multispar  designs  (MS)  and  honeycomb  core  for  fulldepth 
honeycomb  sandwich  designs  (FDH),  calculated  by  subroutine 
STRIB,  in. 

(tjnisc  skin^upr’  eMuivalent  niaterial  gage  of  skin  pads  along 

spanwise  attachment  lines  for  MR,  riveted  stringer,  and  MS,  plus 

core  for  MS,  honeycomb  panels,  or  stringer  fillets  for  MR 

_integral  stringers  and  0.0  for  FDH,  calculated  by  STBAR,  in. 

(t  ) , equivalent  material  gage  of  cover  attachments  for 

Qtt  str 

spanwise  elements,  stringer-to-skin  for  MR  (0.0  for  integral 
stringers),  spar-to-skin  for  MS  and  0.0  for  FDH,  calculated  by 
_STBAR,  in. 

^misc^rib’  e<luivalent  niaterial  gage  of  miscellaneous  items  for 

supporting  structures  for  Ml  and  MS,  0.0  for  FEW,  calculated  by 
_STRIB,  in. 

^misc  skin^rib’  e<lu^va^ent  material  gage  of  skin  pads  along 

chordwise  ribs  for  MR,  0.0  for  MS  and  FDH,  cover  panel  bond  for 
MS  honeycomb  panel,  calculated  by  STRIB,  in. 

(A  ) . , minimun  stringer  or  spar  cap  area  for  current  analysis 

point,  calculated  by  STRG0,  in. 

A , stringer  or  intermediate  cap  area  for  current  analysis 

_ point,  calculated  by  STBAR,  in. 

t , equivalent  material  gage  for  A , calculated  by  STBAR,  in. 

a vl  5 LI 


995 


TABLE  225.  TSC  ARRAY  ((DNT) 


Array 
Locat ion 

394 

395 

399 

397 

398 

399 

4 (JO 

401 

402 

403 

404 


405 

406 

407 

408 


Description 

t , web  and  flange  gage  for  A , calculated  by  STRG,  in. 
h^  , stringer  height  or  cap  width  for  Agtr,  calculated  by  STRG, 
in. 

f , riveting  flange  width  for  MR,  riveted  stringers,  0.0  for  MR 

integral  stringers,  cap  f lany  • for  MS,  calculated  by  STRG,  in. 

L ib»  rib  spacing  for  MR,  spar  spacing  for  MS,  1.0  for  FDH, 

calculated  by  STRIL,  in. 

1 , area  moment  of  inertia  for  stringer-  or  cap-plus-skin 

column,  calculated  by  STRIL,  in.fyin. 
p , radius  of  gyration  for  stringer-  or  cap-plus -skin  column, 

calculated  by  STRIL,  in. 

€ , strain  of  cover  material  for  (f  ) . , calculated  by  TSCH,  in. 

SK  ^ 1 

E,p  tangent  modulus  for  (f  ) ^ , calculated  by  TSQ1,  psi. 

(IL)  . , effective  modulus  of  skin  plate  for  (f  ).,  calculated  by 

K SK  C X 

TSCH,  psi. 

(^ccr^rib*  cr^t^ca^  compression  stress  for  rib  or  spar  web 

colunn,  calculated  by  STRIB,  psi;  changed  by  STBAR  to  (b/t)^  cr, 

allowable  crippling  b/t  for  stringer  web. 

O^rib'  effective  modulus  for  rib  or  intermediate  spar  web, 

calculated  by  STRIB,  psi;  changed  by  STBAR  to  f^,  outstanding 

flange  width  for  riveted  or  integral  Z-stringers  for  MR,  and 

f for  MS,  in. 
u * 

^rib^min*  rat*°  °f  allowable  rib  or  spar  spacing  to  minimum, 

_ calculated  by  STBAR,  in. 

Y , centroid  of  cover  material,  distance  from  outer  surface  of 
cov  * 

skin,  moved  from  location  413  by  STBAR,  in. 

\orrug*  rat^us  corrugation  for  rib  webs,  calculated  by  STRIB, 

in;  changed  by  STBAR  to  (b/t)f  cr,  allowable  crippling  b/t  for 

stringer  flanges. 

(tw) rib*  8a8e  f°r  lntermedlate  rlbs  or  spars,  calculated  by 
STRIB,  in. 
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TABLE  225.  TSC  ARRAY  (CONCL) 


T»?*rs:  2222?  V^SSW'WSW1 


Array 

Location 

Description 

409 

410 

411 

412 

413 

414  - 420 

(b/t)skin»  allowable  b/t  for  skin,  calculated  by  TSCH. 

(b/t) st-r » allowable  b/t  for  stringer  web,  calculated  by  TSCH. 
(t^)-,  skin  gage  for  current  analysis  point,  created  by  STBAR 
from  subroutine  argument,  in. 

(Askin)i»  area  of  skin  plate  for  each  stringer  or  spar  bay, 
calculated  by  STRG,  sq  in. 

Y , cover  centroid,  same  as  location  406,  calculated  by  STRIL, 
cov’  * 

in. 

Storage  cells  for  intermediate  calculations  by  STBAR,  STRIL, 
STRIB,  and  B0T. 
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TABLE  226.  TSEC  ARRAY 


General  information  for  array  TSEC: 

Blank  common  reference  location  = CD(1501) 

Array  sice  = 300  cells  i 

Array  TSEC  contains  torque-box  design  data  and  constants  used  by 
the  structural  synthesis  and  weight  analysis  routines  of 
overlays  (9,0)  and  (10,0)  for  metallic  designs  and  overlay 
(18,0)  for  advanced  composite  designs.  Data  stored  in  this 
array  are  initially  created  by  overlay  (16,0)  routines. 
Additional  constants  are  created  and  saved  by  the  synthesis 
overlays  in  this  arrav. 

I 

Subroutine  WDDATA,  overlay  (16,0),  prints  the  contents  of 
array  TSEC  as  part  of  the  CD  array  output  under  control  of 
10(23),  case  control  card  1,  column  23. 


Array 

location 


Locations  1 through  220  are  arranged  into  22  11 -cell  data  sets  for  storage 
of  current  values  for  design  parameters  or  output  results.  All  of 
these  data  sets  contain  parameter  values  for  the  11  structural  analysis 
control  stations,  stored  in  sequential  order  from  tip  to  root.  Geom- 
et?y  parameters  are  created  by  subroutine  WDDATA  in  overlay  (16,0)  and 
are  not  changed.  Values  for  all  other  parameters  are  created  first  in 
overlay  (16,0)  and  subsequently  changed  by  the  .analysis  routines  for 
metallic  or  advanced  composite  designs. 


(+M  j,  subarray  ULTPM,  ultimate  design  bending  moment 

for  up-bending  design  condition,  confuted  by  subroutines  VL0AD1, 
VL0M),  and  AVL0AD,  in. -lb. 

eVA)n  j,  subarray  ULTPV,  ultimate  design  shear  for  up-bending 
design  condition,  lb. 

(+ Vj-j.) ii-i*  subarray  UlT'S,  ultimate  design  shear  for  front  spar 
web  design,  up-bending  design  condition,  lb. 


23  - 33 


..  - 


| 


P 

k 


TABU:  226.  TSEC  ARRAY  (CONT) 


Array 

location 


Description 


34  - 44 
45  - 55 


56  - 

66 

67  - 

77 

00 

1 

88 

89  - 

99 

100  - 

110 

111  - 

121 

1 22  - 

132 

133  - 

143 

144  - 154 
155  - 165 
166  - 176 


(+VdcJh  i>  subarray  UVRS,  ultimate  design  shear  for  rear  spar 

web  design,  up-bending  design  condition,  lb. 

(W  „ 1,,  ,,  structural  width  of  torque-box,  distance  between 

struct  11-1  n 

the  front  and  rear  spar  planes  along  the  structural  chord  of 

each  analysis  control  station,  created  by  WDDATA,  in. 

(Dave"!  11  1*  avora&e  depth  of  torque-box,  created  by  WDDATA,  in. 

(GJyp)u  j,  subarray  GJR,  required  section  stiffness  for  flutter 
design,  calculated  by  subroutine  (1JG\L,  lb-in.“ 

(Dps") n-i*  front  spar  depth,  distance  between  upper  and  lower 
mold  lines,  created  by  WDDATA,  in. 

(Drs^H-T  rcar  sPar  depth,  distance  between  ipper  and  lower 
mold  lines,  created  by  WDDATA,  in. 

Not  used. 

(- V. ) , . .,  subarray  ULTNV,  ultimate  design  shear  for  down-bending 
All”! 

design  condition,  lb. 

(-M^U  1»  subarray  ULTNM,  ultimate  design  bending  moment  for 
down-bending  design  condition,  in. -lb. 

(^Vupr  11  1*  subarray  YRUI , assumed  centroid  for  upper  cover, 

used  for  calculations  of  design  for  current  analysis  pass, 

initially  calculated  by  subroutine  YBSET  and  rcconputed  by  sub- 
routine DWYBA  at  the  conclusion  of  each  analysis  pass,  distance 
from  outer  mold  line  of  upper  cover,  in. 

(+My^) ii  j,  subarray  ULTPT,  ultimate  design  torsional  moment  for 
up- bending  design  condition,  in. -lb. 

j,  subarray  ULTNT,  ultimate  design  torsional  moment  for 
down-bending  design  condition,  in. -lb. 

(Y^) ii  subarray  YSTRC,  structural  analysis  control  station 

coordinates  along  the  structural  reference  line,  created  by 
WDDATA,  in. 
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TABLE  226.  TSEC  ARRAY  (COtfT) 


Array 

location 
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TABU!  22(>.  TSFC  ARRAY  (CONTI') 


Array 

Location 

— 

1 

Description 

where  plate  members  are  critical  for  crippling.  TSQ1  saves  the 
initial  value  in  location  255  for  reset  operations  on  exit  back 
to  SFSOL 

222 

constant  to  indicate  existence  of  outstanding  stringer 

flange,  0.0  for  integral  I -stringers,  1.0  for  integral  and  riveted 
Z-stringers,  created  by  CNSTC  from  input  stringer- type  code  in 
D(36i),  input  data  variable  STRFN. 

223 

N^  , riveting  flange  indicator  similar  to  N^,  except  value  set 
to  0.0  for  integral  Z-stringers. 

224 

(Ki^tj.t  stringer  length  constant,  initially  computed  by  CNSTC 

as  (1  + Nfl  K(b/t)f)  for  multirib  designs  (MR),  (1  + fmin/hmirr> 

for  multispar  design.*;  (MS),  and  1.0  for  fulldepth  honeycomb 
sandwich  designs  (Fill).  Revised  by  TSQ1  when  K,.  . is  changed. 

Initial  value  saved  in  location  256.  1 } 

225 

^inst^upr’  cross"5ect:^onal  area  °f  honeycomb  panel  inserts  at 

upper  cover  to  substructure  attachment  lines,  calculated  by  QJSTC 
and  ACNSTR  from  upper  cover  core  thickness  and  input  effective 
insert  width,  0.0  for  MR,  MS  plate,  and  FEH  designs,  sq  in. 

226 

(t.  .)  , upper  cover  insert  t for  load  reaction,  calculated  by 

mst  upr 

SFSCH  based  on  current  spar  spacing  value,  in. 

111 

(tcore^upr*  equivalent  t for  upper  cover  core  for  MS  honeycomb 
panel , calculated  by  CNSTC  as  tcore  • pcore/p  o > and  equivalent  t for 
1-inch  core  depth  for  FDH  for  calculation  of  equivalent  core  t at 
any  station,  calculated  by  CNSTC  as  pcore/po>  0.0  for  MR  and  MS 
plates,  in. 

228 

tfoond*  equivalent  t for  facesheet-to-core  bonding  material  for 

two  facesheets,  calculated  by  CNSTC  as  p,  ,/p  for  MS  honevco.nb 

bond  o 

panel  and  FEH,  0.0  for  MR  and  MS  plates,  in. 

229 

O^inst^l  . ;if  leycomb  panel  insert  area  for  lower  cover,  similar 

to  (A.  . in  location  225,  sq  in. 

inst  . ’ M 
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TABLE  226.  TSEC  ARRAY  (CONT) 


Array 

Location 

— I 

230 

ft.  ).  , equivalent  t for  (A.  1,  , in. 

inst  lwr  ^ inst  lwr 

231 

(t  ).  , equivalent  t for  lower  cover  core,  similar  to 

core  lwr  1 ’ 

(t  ) in  location  227,  0.0  for  H)H,  in. 

core  up r 

232 

[K-j^tr*  equivalent  stringer  or  cap  t factor  for  load  reaction 

calculations  for  MR  and  MS,  calculated  by  SFSCH  as 
[N0S/(N0S  + 1.0)],  and  1.0  for  FDH. 

233 

( Kt 4 rib*  eMu ‘ va le'nt  intermediate  rib  or  spar  T factor, 

calculated  by  SFSCH  as  1.0  for  MR,  [N0S/(N0S  + 1.0) J for  MS,  and 
1.0  for  FDH. 

234 

(f  ) , save  location  for  initial  value  of  TDC  (54) 

c max  upr  cov 

variable,  created  by  CNSTC,  psi. 

235 

(fj  . , save  location  for  initial  value  of  TDC(60) 

t max  lwr  cov 

variable,  created  by  CNSTC,  psi. 

256 

(fj  , save  location  for  initial  value  of  TDC (49) 

t max  upr  cov 

variable,  created  by  CNSTC,  psi. 

237 

[ (fj  /(f)]  , save  location  of  initial  value  of 

t max  c max  upr  cov 

TDC(48)  variable,  created  by  CNSTC. 

238 

(f  ) , , save  location  of  initial  value  of  TDC(162) 

c max  lwr  cov 

variable,  created  by  CNSTC,  psi. 

239 

(K  ..)  , effective  width  factor  for  cover  compression  load 

we ff  comp 

calculations,  calculated  by  CNSTR  as  [(W^  + AWpg  + AW^J/W^g]. 

240 

(K  rr)  , • » effective  width  factor  for  imper  cover  skin 

weff  skin  upr  r 

weight  calculations,  calculated  by  CNSTR  and  ACNSTR  as 

[(WTB  + AWgkin  ps  + AWgkin 

241 

(KwefPstr  upr*  e^ect^ve  width  factor  for  upper  cover  stringer 

or  cap  weight  calculations,  created  by  SECTD  from  value  in  loca- 
tion 232  and  calculated  by  ACNSTR  as  [N0S/(N0S  + 1.0)  ] for  MR 
and  MS,  and  1.0  for  FDH. 
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TABLE  226.  TSEC  ARRAY  fCONT) 


Array 

Location 

Description 

242 

(K  , , effective  width  factor  for  lower  cover  skin 

weff  skin  lwr 

weight  calculations,  created  by  SECTD  and  ACNSTR  from  value  in 
location  240. 

243 

(K^fpstr  lwr’  e^^"ect^ve  width  factor  for  lower  cover  stringer 

or  cap  weight  calculations,  created  by  SECTD  and  ACNSTR  from 
value  in  location  241. 

244 

(K  rr)„.  , effective  width  factor  for  cover  tension  load  calcula- 

wcff  ten 

tions,  net  section  load,  calculated  by  SFSCH  for  upper  cover 

analysis  and  SECTD  for  lower  cover  analysis  as  [ (W„D  + AW„„  + 

Id  rS 

AWnc  - LAW,  , ) /IV  | , where  LAW  = total  effective  width 

RS  hole  TB1  hole 

loss  due  to  cover  to  stringer  and/or  spar  attachments. 

245 

Not  used. 

246 

Not  used. 

247 

Not  used. 

248 

(b/t)h  , variable  B0THR,  critical  b/t  for  stringer  web,  calcu- 
lated by  TSCH  from  smaller  value  of  plate  buckling  b/t  and 
crippling  b/t. 

249 

(b/t)f  , variable  B0TFR,  critical  b/t  for  stringer  flange, 

calculated  by  TSCH  from  smaller  value  of  plate  buckling  b/t  and 
crippling  b/t. 

250 

(b/t)h  ccr>  variable  B0THC,  critical  stringer  web  b/t  for 
crippling  criteria,  calculated  by  TSCH. 

251 

(b/t)j.  ccr>  variable  B0TFC,  critical  stringer  flange  b/t  for 
crippling  criteria,  calculated  by  TSCH. 

252 

CCe)h,  variable  CCRSH,  web  crippling  coefficient,  created  by 
CNSTC. 

253 

(C  )f,  variable  CCRSF,  flange  crippling  coefficient,  created 
by  CNSTC. 
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TABLE  226.  TSEC  ARRAY  (CONT) 


Array 

Location 


(E/f  ) ' , material  constant  for  crippling  equation,  created  by 
CNSTC. 

K(b/t)f’  Save  l°cat-i°n  f°r  initial  value  of  TSEC(221)  variable, 
created  by  TSCH. 

(Ki)  tr»  save  location  for  initial  value  of  TSEC(224)  variable, 
created  by  TSCH. 

(L  . ) _ , save  location  for  initial  value  of  TWT(305)  variable, 
v min  str 

created  by  TSOI. 

(b/t)  , save  location  for  initial  value  of  TWT(307)  variable, 

max 

created  by  TSCH. 

(A  1 . , save  location  for  initial  value  of  TDC(194)  variable, 
v str  min  * 

created  by  TSCH. 

D fastener  diameter  for  (K  rr)  calculations  by  SFSG1 
att  weff  ten  7 

for  upper  cover  design,  in. 

(K  -e)  W_,  effective  upper  cover  structural  width  for 

weff' comp  TB 

compression  loads,  calculated  by  SFSCH  for  calculations  of 
^weff^ten’ 

(Ktsk)min>  save  location  for  initial  value  of  variable  TKKMN, 
TDC(64J,  created  by  SFSCH.  Initially  used  by  CNSTC  for  shear-tie 
material  constant  calculations,  Pshear-tie«  density  for  shear-tie 
material  lb/cu  in. 


(Ktsk)max>  save  location  for  initial  value  of  variable  TKKMX, 
TDC(65),  created  by  SFSCH.  Initially  used  by  CNSTC  for  shear-tie 
material  constant  calculations,  f^y,  compression  yield  stress  for 
shear-tie  material,  psi. 

f^j,  ultimate  tension  stress  for  shear-tie  material,  calculated 
by  CNSTC,  psi. 

f^jj,  ultimate  shear  stress  for  shear-tie  material,  calculated  by 
OJSTC,  psi. 
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TABLE  226.  TSEC  ARRAY  (CONCL) 


Array 

Location 


fD  , ultimate  bearing  stress  for  shear-tie  material,  calculated 
by  CMSTC,  psi. 

C^,  coefficient  for  shear-tie  weight  equation,  computed  by  CNSTC 

as  function  of  specified  shear-tie  to  reference  material 
properties. 

C , coefficient  for  shear-tie  weight  equation  computed  by  CNSTC 
as  for  C^. 

Not  used. 

(K.)rc,  length  correction  factor  for  front  spar  weight  calcula- 

1 rb  1 

tions,  calculated  by  CNSTC  as  function  of  sweep  angle  of  front 
spar  and  structural  reference  lines. 

(K^rs*  length  correction  factor  for  rear  spar  weight  calculations, 

calculated  by  CNSTC  as  function  of  sweep  angle  of  rear  spar  and 
structural  reference  lines. 


2 72  - 300  Not  used. 
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TABLE  227.  TSS  ARRAY,  SUBROUTINES  SFSCH  AND  TSCH 


General  information  for  array  TSS: 

Blank  common  reference  location  = T(1961) 

Array  size  = 100  cells 

Array  TSS  is  used  by  the  metallic  structural  synthesis  routines  for 
storage  and  retrieval  of  parameter  values  during  the  numerical 
search  computations  for  optimization  of  compression  covers  and 
support  structures.  TSS  locations  used  by  subroutines  SFSCH 
and  TSCH  are  described  in  this  table.  Locations  13  through  40, 
used  by  subroutine  STRIB  during  the  same  sequence  of  calculations, 
are  described  in  Table  228.  Subroutine  STWEB  also  uses  array 
TSS,  Table  229,  after  completion  of  cover  analysis. 


Array 

Location 


Locations  1 through  12  contain  the  primary  search  parameter  values  for  the 
second  and  third  optimization  levels  controlled  by  subroutines  SFSCH  and 
TSCH,  overlay  (10,0).  Locations  1 through  6 include  three  specified 
tskinValueS  corresPonding  values  of  computed  Li  for  the  t-skin 

optimization  of  subroutine  TSCH.  Locations  7 through  12  contain  f and 

Li  values  for  the  stress  level  optimization  of  subroutine  SFSCH.  These 

6-cell  sets  are  specified  to  subroutine  CG3P  for  parabolic  curve  fit/ 

minimum  value  evaluation  to  determine  the  optimum  value  of  t . . or  f . 

skin  c 

Subroutine  TSCH  data  in  locations  1 through  6 are  computed  for  multirib 
designs  only.  Only  one  value  for  t j^n  is  evaluated  for  multispar  or 

fulldepth  honeycomb  sandwich  designs. 


£t^,  total  t,  sun  of  cover,  supports,  and  miscellaneous  item 
t-bars  (from  TSC (363)) , for  (t^^)^  in. 

Xf2,  total  t for  (tskin)2>  in. 

ItJ(  total  t for  (tskln)3,  in. 

(tskin^l*  first‘P°i-nt  skin  8a8e  value  for  current  set  of  3-t  ^ 

values,  subroutine  TSCH  optimum  t-skin  search  for  specified  value 
of  f in  TSC (381)  and  b in  TSC (2),  in.  Computed  data  associated 

with  this  point,  stored  in  TSC (383)  - TSC (412),  are  saved  in  one 

of  three  30-cell  blocks,  starting  at  TSC (261),  TSC (291),  and 

TSC (321).  Variable  LT1,  ND(26),  is  used  by  TSCH  to  idertify  the 

location  of  the  (t  . . ).  data  set. 
v skin' 1 


1006 


TABLE  227.  TSS  ARRAY,  SUBROUTINES  SFSCH  AND  TSCH  (CONT) 


Array 

Location 

Description 

5 

^skin^2*  secont*'P°int  skin  gage  value  for  current  3-tg^n  set,  in. 

Variable  LT2,  ND(27) , identifies  location  of  saved  data  set. 
(Refer  to  discussion  for  location  4.) 

6 

(tskin) 3»  third-point  skin  gage  value  for  current  3-tg^n  set,  in. 

Variable  LT3,  ND(28),  identifies  location  of  saved  data  set. 
(Refer  to  discussion  for  location  4.) 

7 

Liv  total  t for  (f  ) , Lt  for  optimum  t^^  resulting  from  TSCH 
t-skin  optimization  search,  in. 

8 

Xt^,  total  t for  ( f c ) 2 » 

9 

Xty  total  t for  ( f c ) ^ , in. 

10 

( f c) ^ , first-point  stress  value  for  current  set  of  3-fc  values, 

subroutine  SFSCH  optimum  f^  search  for  specified  value  of  b in 

TSC(2),  psi.  Computed  data  associated  with  this  point,  stored  in 
TSC(381)-TSC(415) , are  saved  in  one  of  three  35-cell  blocks, 
starting  at  TSC(121),  TSC(156),  and  TSC(191).  Variable  LF1, 
ND(42),  is  used  by  SFSCH  to  identify  the  location  of  the  (f  )^ 

data  set. 

11 

(f  ) , second-point  stress  value  for  current  3-f  set,  psi. 

C b C 

Variable  LF2,  ND(43),  identifies  location  of  saved  data  set. 
(Refer  to  discussion  for  location  10.) 

12 

(fc)^,  third-point  stress  value  for  current  3-f  set,  psi.  Vari- 
able LF3,  ND(44),  identifies  location  of  saved  data  set.  (Refer 
to  discussion  for.  location  10.)  This  point  represents  the  first 
of  the  3-point  sets  evaluated  by  SFSCH.  Location  12  is  used  by 
SFSCH  during  the  initial  computations  for  Cf(;)max»  TSC(3),  and 

starting  value  for  the  f search,  TSS (67),  and  also  during  the 
secondary  searches  for  largest  f value  that  will  result  in  an 

acceptable  design  based  on  evaluations  by  subroutines  TSCH, 

STBAR,  STRG,  and/or  STRIL,  current  search  (f  ) , TSC(3). 

’ * ’ c max  v J 

Locations  13  through  40  are  not  used  by  subroutines  SFSCH  or  TSCH.  'These 

locations  contain  current  analysis  point  rib  or  spar  web  data  computed  and 

used  by  subroutine  STRIB  during  the  optimization  analysis  by  SFSCH  and 

TSOI. 

'Refer  to  Table  228.) 
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TABLE  227.  TSS  ARRAY,  SUBROUTINES  SFSCH  AND  TSCH  (CONT) 


Array 

Location 

Description 

13-40 

Subroutine  STRIB  variables.  (Refer  to  Table  228.) 

Locations  41  through  57  contain  search  constants  ;md  search  parameter  limit- 
ing values  computed  and  used  by  subroutine  TSCH.  Values  in  locations  41, 

42,  49,  and  57  are  computed  differently  for  multirib,  multispar,  and  full- 
depth  honeycomb  sandwich  designs.  They  are  also  dependent  upon  the  t-skin 
analysis  specified  for  TSCH  by  the  value  of  control  cede  IDSK,  ND(51): 

1 = strength  optimization  analysis,  2 = strength  analysis  with  required 
flutter  skin  gage  specified,  and  3 = strength  analysis  with  t-skin  value 
specified  through  input  data  array  DTSKU,  D(743) -D(753) . (NOTE:  Currently, 

the  value  of  IDSK  is  limited  to  1 or  2 by  subroutines  CNSTR,  SECTD,  and 
YTCAL  - referenced  as  variable  IVY.  However,  TSCH  contains  the  necessary 
logic  for  this  option.  T-skin  values  input  through  array  DTSKU  are 
processed  into  D(370),  variable  SKMN,  by  subroutine  CNSTR  and  used  by  the 
analysis  routines  as  the  current  station  value  for  minimum  skin  gage. 

i 

41 

^skin^min’  m^nimuin  s^in  8a8e  ^or  current  analysis  defined  by 
(fj^  in  TSC(381),  and  b^  in  TSC(2),  in.  For  multirib  designs  ( 

(MR),  the  strength  optimization  analysis  (ST/OPT)  value  is  com- 
puted as  the  maximum  value  of  (1)  minimum  skin  gage  defined  by 
variable  SKMN,  (2)  skin  gage  required  for  buckling  stability, 
tskin  = bi/(k/t)skin>  and  (3)  skin  gage  based  on  specified  mini- 
mum skin  cage-to-t  ratio,  t . . = (K  , . ) . . t. , where  K . . 

skin  skin  min  i skin 

is  the  value  specified  in  D(365) . The  flutter  analysis  (VF) 
value  is  computed  as  the  maximum  value  of  the  preceding  items 
1 and  3 plus  the  required  flutter  skin  gage  i^n)yp»  This 

value  for  strength  optimization  with  input  skin  gage  analysis 
(ST/IN)  is  set  to  the  input  value  defined  by  variable  SKMN. 

For  multispar  designs  (MS) , this  value  is  set  to  (t  - t ) for 

ST/0PT  and  ST/ IN.  The  input  value  can  be  treated  only  as  a 

minimum  value  for  MR- ST/ IN  because  if  b,  N , and  A are  speci- 

x cap 

fied,  there  is  only  one  solution  for  t In  VF  analysis,  this 

value  is  set  to  (t^^yp.  For  fulldepth  honeycomb  sandwich 
design  (FDH) , the  ST/0PT  and  ST/IN  value  is  set  to  V,  TSC  (385) ; 

t0  ^skin^VF  for  ^ 
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TABLE  227.  TSS  ARRAY,  SUBROUTINES  SFSCH  AND  TSCH  (CONT) 


Array 

Location 

Description 

42 

(tskin^max*  max^mum  skin  8age  f°r  current  analysis  point,  in. 

MR  analysis:  (K  . . ) . t.  for  ST/OPT  where  K . . is  the 

1 skin  max  i skin 

maximum  skin-to-t  ratio  specified  in  D(366) ; input  value  for 

for  ST/ IN. 

43 

MS  and  FDH  analysis:  set  equal  to  ft  , . ) . for  the  three 

analysis  types. 

(A  ^ ) . , minimum  stringer  or  cap  area  for  MR  and  MS,  from  TDC(94) , 
str  min  ' ’ 

not  used  in  FDH  analysis,  sq  in.  In  the  MR  analysis,  subroutine 
TSCH  recomputes  this  value  if  ratio  t tf/t  is  less  than  the 

44 

value  of  variable  STRSK,  D(455),  minimum  stringer  gage-to-skin 
gage  for  designs  with  buckling  critical  skins.  Subroutine 
STRG0  also  recomputes  this  value  if  the  allowable  web  buckling 
(b/t),  TSC(410) , is  less  than  the  initial  value  of  h /(t  ) . 

computed  by  TSCH  and  stored  in  WT(307).  str  str  min 

(tstPmin*  minimum  string61-  or  cap  gage,  initially  derived  from 

input  variable  STRNM,  D(371),  by  TSCH  and  change  by  TSCH  and 

STRG0  when  (A  ) . is  changed.  (Refer  to  location  43.)  Not 
str  min 

45 

used  in  FDH  analysis  in. 

(h  ^ ) . , minimum  stringer  height  or  cap  width,  initially  derived 
str  min  1 

46 

from  input  variable  HSTM4,  D(377) , by  TSCH.  Not  used  in  FDH 
analysis,  in. 

(fumin’  mini)Tlum  stringer  riveting  flange  or  cap  flange  width, 

computed  by  TSCH  as  the  larger  value  of  input  variable  STFMN, 

D(384) , or  K,-  ...  . (h  . ) . , for  riveted  Z-stringer  or  MS 

(b/t)f  v str  min  6 

47 

designs  only,  0.0  for  integral  I-  and  Z- stringers.  Not  used  for 
FDH  designs,  in. 

(f.)  . , minimum  stringer  outstanding  flange  or  cap  flange  width, 

Li  nun 

value  computed  by  TSCH  as  described  for  (f  ) . , but  for  riveted 
’ u mm’ 

and  integral  Z-stringers  or  MS  designs,  0.0  for  integral 
I-stringers.  Not  used  for  FDH  designs,  in. 
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TABLE  227.  TSS  ARRAY,  SUBROUHNbS  SFSCH  AND  TSCH  (CONI') 


Array 

Location 

48 


49 


sn 


51 

52 


53 


Description 

(At  ,)  , search  interval  for  t , computed  as  (t  ,.  ) 
sk  o SKin  sKin  max 

(t  . . ) . by  TSCH  for  MR  analysis  only,  set  to  0.0  for  MS  and 
skin  min  1 1 

EDH  analysis,  in.  For  ST/0PT  and  VT  analysis,  a negative  value 
causes  TSCH  to  reject  the  current  stress  value  (f^  anti  returns 

control  to  subroutine  SFSCH,  specifying  f too  large,  value  of  2 

for  status  code  ISK1,  ND(45).  For  ST/IN  analysis,  TSCH  sets  this 
value  to  0.0  if  the  current  (f  value  is  valid,  indicating  that 

no  t ^-n  search  is  to  be  made;  however,  the  preceding  rejection 

procedure  is  used  if  the  skin  gage  required  for  buckling  is 
greater  than  the  input  value. 

(t  , ) , starting  value  for  skin  gage  search,  first  t , . value  to 
sk  o sKin 

be  analyzed  by  subroutine  STBAR  at  b.,(f  ).  for  MR,  only  t 

i ci  sKin 

value  analyzed  by  STBAR  at  b.,(f  ).  for  MS  and  FDH  designs.  Same 
value  as  in  location  41,  in. 

rtQ,  total  section  t for  (t  ^)Q  only  if  the  analysis  status  code 

returned  by  subroutine  STBAR  indicates  an  acceptable  design, 
value  of  1 or  2 for  variable  IL2,  ND(33).  Not  used  if  design  is 
unacceptable,  1L2  = 3 or  4,  MR  analysis  only,  in.  Computed  data 
for  (t  jP  stored  in  TSC(383)  - TSC(412)  are  saved  in  locations 

69  through  98. 

(At  ,)  /10.0,  search  increment  for  skin  gage,  MR  analysis  only, 

SK  0 

in. 

(t  , ) , maximum  skin  gage  for  t , . search,  initially  set  equal 

sk  max  SKin 

to  ^skin^max  ^or  ^ analysis  only,  in.  Used  in  TSCH  logic  to 
indicate  approximate  value  of  t where  valid  designs  cannot  be 

computed  by  subroutine  STBAR.  Initial  value  reduced  by  secondary 

search  loops  when  at,,  point,  (t  . . ) . + n (At  ,)  /10.0, 

* skin  r v skin  min  v sk  o * 

n = 1,  10,  results  in  an  unacceptable  design. 

^skin^opt  1*  s^n  £a8e  va^ue  where  initial  optimum  Lt  is  found, 

MR  analysis  only,  in. 
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TABLE  227.  TSS  ARRAY,  SUBROUTINES  SFSCH  AND  TSCH  (CONT) 


Array 

Location 

Description 

54 

(Lt)  ^ ,,  computed  value  of  Lt  at  ft  . . . , used  for  final 

°Pt  1'  V SkU1V  1 

selection  of  optimum  point,  MR  analysis  only,  in.  If  evaluation 
of  computed  minimum  point  (ts]cjJl)0pt;  i results  in  an  acceptable 

design,  total  t values  for  the  four  existing  points  L t^,  ^t^, 

It,,  and  Li  are  used  to  select  (t  , . ),  . for  return  to 

3 o skin  design 

subroutine  SFSCH.  Computed  data  for  ^ stored  in 

TSC(383)  - TSC(412)  are  saved  in  TSC(351)  - TSC(380). 

55 

^skin^opt  2 * s^n  8a8e  value  resulting  from  second  optimum  search 

about  the  initial  optimum  point,  MR  analysis  only,  in.  Li  com- 
puted for  this  point  and  compared  with  (rt)^^  p for  selection 

of  optimum  tg^n.  If  (ts]c^n)0pt  2 results  in  311  unacceptable 

design,  (ts]c^n)0pt  j Is  selected  and  compared  with  points  1,  2, 

and  3. 

56 

Not  used. 

57 

(tskin'^  (b/t)  ’ skin  gage  recluired  for  local  stability,  b^  (b/t)  gkin 

for  ST/0PT  and  ST/ IN  analysis  for  MR,  in.  Changed  to  (L  - tc  ) 

for  MS  ST/0PT  and  ST/IN  analysis.  Not  required  for  FDH.  For  VF 
analysis  set  to  (tg^j^yp  value  conputed  by  SECTD  and  stored  in 

location  99,  applicable  to  all  designs. 

Locations  58  through  68  contain  search  parameter  values  computed  and  used  by 

subroutine  SFSCH.  Locations  58  through  63  are  required  for  MR  analysis 

only;  used  during  secondary  searches  for  valid  stress  levels  when  analysis 

code  102,  ND(46),  indicates  rib  spacing  less  than  required,  102  = 3,  or 

available  stringer  area  is  too  small,  less  than  minimum  size,  102  = 2. 

A lower 

stress  level  is  computed  by  interpolation  based  on  computing  cal- 

culated  to  required  ratios  for  assumed  values  of  fc. 

58 

R^,  for  102  = 2,  ratio  of  allowable  to  minimum  rib  spacing  and  for 
102  = 3,  ratio  of  available  to  minimum  stringer  area  for  f ^ in 
location  61. 

59 

R^,  same  as  R^  except  for  f ^ in  location  62. 

TABLE  227.  TSS  ARRAY,  SUBROUTINES  SI  SCI  I AND  TSUI  (CONI') 


Array 

Location 


Description 


60 

bl 


b2 


b3 

b4 


b5 


bb 


b7 


b8 


R_,  same  as  R,  except  for  f , in  location  63. 

3’  1 K c3 

f first  stress  level  point  for  secondary  stress  level  search 

for  acceptable  rib  spacing  or  stringer  area,  psi.  This  point  is 
always  a stress  value  that  results  in  an  acceptable  design;  i.e., 
R larger  than  1.0. 

f second  stress  level  for  secondary’  search,  psi.  R7  for  this 
point  is  always  greater  than  1.0,  but  less  than  R^. 
f , third  stress  level  for  secondary’  search,  psi.  R^  for  this 
point  is  always  less  than  1.0. 

(f  ) _ , , stress  level  where  initial  optimum  £t  is  found.  MR 

c opt  1 r 

analysis  only,  psi. 

(Xt)^  ^ , confuted  value  of  Li  for  in.  Computed 

data  stored  in  TSC(381)  - TSC(415)  are  saved  in  TSC(22b)  - 
TSC(260). 

(fc^opt  stress  level  resulting  from  second  optimum  search  about 

the  initial  optimum  point.  MR  analysis  only,  psi.  £t  computed 
for  this  point  and  compared  wit..  (Zt)  ^ for  selection  of 

design  point. 

(f  )q,  starting  value  for  stress  level  search,  psi.  This  value 

will  be  equal  to  or  less  than  the  initial  value  of  the  current 
maximum  stress  stored  in  TSC(3),  used  to  initialize  TSS(12)  for 
evaluation  of  the  first  stress  level  point.  The  value  in  this 
location  is  not  changed  during  the  search;  however,  the  value  in 
TSC(3)  is  always  reduced  when  evaluated  points  result  in  un- 
acceptable design. 

41^,  stress  level  increment  for  search  between  the  starting  stress 

value  and  (f(Jmax»  TSC(3),  when  optimum  search  is  directed  to  a 

larger  value  than  (fJstart»  TSS(12),  and  if  (fJstart  is  less 

than  (f  ) , 0.10  • |(f  ) -(f).  . 1 . For  MR  analysis 

c max  c max  c start  I 1 

only,  psi. 


TABU:  22” . TSS  ARRAY,  SUBROUTINES  SFSCH  AM)  TSCH  (CONCL) 


Array 

Location 


Description 


locations  69  through  98  contain  the  saved  design  data  block  for  the  first 
optimum  point,  resulting  from  the  t^.^  search  of  subroutine 

ISCH,  computed  at  a specified  stress  level,  (f  ) . , stringer  spacing,  b. 

0 1 1 

and  load  level  (N  ) . . 

xi 


69-98 


Computed  data  from  TSC(383)  - TSC(412)  for  (tskin)Q  t y TSS(S3) 


99 


100 


(t™)^  required  skin  gage  for  flutter  analysis.  Computed  by 

subroutine  SliCTD,  and  used  by  subroutines  SFSCH  and  TSCH  only 
during  the  flutter  analysis  pass,  2.0  value  for  code  word  IVF, 
ND(51),  in. 

fb/t)  at  (t^^)^  or  (typ)i  and  (fj  for  the  stored  value  of 

b/t,  computed  by  subroutine  SFSCH  for  MR  analysis  only,  fb/t) 
value  specified  to  subroutine  BOT  for  computation  of  f ; 1.0 
for  BOT  analysis  code  IKI,  ND(32). 
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TABL'i  228.  TSS  ARRAY,  SUBROUTINH  STRIB 


General  information  for  array  TSS: 

Blank  common  reference  location  = T (1961) 

Array  size  = 100  cells 

Array  TSS  is  used  as  a common  storage  and  retrieval  array  by 
synthesis  routines  for  metallic  structure.  Locations  13 
through  40  only  are  used  by  subroutines  STR1B  and  SRR1B.  The 
other  locations  are  used  by  subroutine  SFSCH  and  TSCII.  Sub- 
routine STRIB  uses  TSS  array  locations  during  computations 
of  intermediate  rib  webs  for  multirib  designs  anil  intermediate 
spar  webs  for  multispar  designs.  Subroutine  STRIB  is  not  used 
in  the  analysis  of  fulldepth  honeycomb  sandwich  designs. 


Array 

Location  Description 

1-12  Used  by  subroutines  SFSCI1  and  TSG1,  see  Table  227. 

Locations  13  through  18  are  used  by  STRIB  during  each  of  the  two  interpolation 
loops;  first,  to  determine  gage  required  for  column  support  (multirib  designs 
only),  and  second,  to  determine  web  gage  required  for  flexure -induced  column 
loads. 

13  1 fj,  assumed  stress  level  point  1 for  support  stiffness  search, 

psi.or  (tw)j,  assumed  web  gage  point  1 for  column  stability 
search,  in. 

14  f 2,  point  2 stress  level,  psi,  or  (tw) 2 • point  2 web  gage,  in. 

15  1 fj,  point  3 stress  level,  psi,  or  (tK) 3,  point  3 web  gage,  in. 

lo  rj,  (t^  /a/Ctp stiff  at  fi»  comPutcd  hY  STRIB,  or  rc/ fccr  at 

(t^)j.  Set  up  by  STRIB  from  value  computed  by  SRRIB,  and 
stored  in  location  TSS (40). 

1"  I r_,  web  ratio  for  f.  or  stress  ratio  for  (t  ).. 

L L w L 

18  | r7,  web  ratio  for  f_  or  stress  ratio  for  (t  )_. 

1 o J w J 

Locations  19  through  23  are  used  by  SRRIB  during  computations  of  critical  local 
and  general  instability  stresses  for  specified  web  gages. 

19  (f  ) • , applied  compression  stress,  psi. 

c 1 

20  | (ILj.)^,  tangent  modulus  for  (f^).,  psi- 
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TABLE  228.  TSS  ARRAY,  SUBROUTINE  STRIB  (CONI’) 


r 


Array 

Location 

21 


22 

| 

23 

Locations 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

I 

34 

35 

36 

37 


Description 

(f  ).,  critical  stability  stress.  Smaller  of  the  local  and 
ccr  i 1 

general  stability  stresses  calculated  and  stored  in  TSS (38)  and 
TSS (39),  psi. 

R. , corrugated  web  radius , computed  value  between  input  minimum 
1 value  C0RMN,  D(403),  and  maximum  value,  C0RMX,  D(404) , in. 

(t^)^,  specified  web  gage  for  SRRIB  analysis,  in. 

24  through  37  contain  web  analysis  data  computed  and  used  by  STRIB. 

At  r,  web  gage  increment  for  stability  search.  Smaller  of  input 
'value  in  D(406) , variable  DLLTW,  and  initial  point  gage,  in. 

P^,  compression  load  on  web  column,  lb/in. 

K^,  constant  for  corrugation  radius  calculations,  ratio  of  local  to 
general  stability  constants  times  the  square  of  the  web  column 
height,  KL/KG(hw)2, in.2 

K^,  constant  for  general  stability  stress,  ^/(h^2,  in.2 

(t  ) . , minimum  web  gage,  from  D(372) , variable  RBMG,  in. 
w min 

stiff’  W£k  gage  ^or  suPf’ort  stiffness,  initially  gage  at 

proportional  limit  stress,  changed  to  gage  at  the  design  stress 
level  stress  for  support  requirements,  in. 

(tw) Cy » web  gage  for  strength,  (P/A),  at  yield  stress,  in. 

(h  ) . , effective  column  height  for  web,  in. 

W X 

^stiff’  constant  f°r  wek  stiffness  gage  calculations,  lb/ in. 

(twV.V  web  gage  for  strength,  (P/A) , at  proportional  limit 

stress,  in. 

Not  used. 

(t Cy»  web  gage  for  support  stiffness  at  yield  stress,  in. 

( (tw)p/A^ i ’ we^  8age  for  current  assumed  stress  level,  in. 

((t support  stiffness  web  gage  for  current  assumed 
stress  level,  in. 


j Locations  38  through  40  are  used  for  SRRIB  calculations. 


38 


((fccr^i^i’  local  stability  stress.  Calculated  for  specified 
(t^)^ , TSS (23) , and  calculated  radius,  R^,  TSS(22),  psi. 
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TABLE  228.  TSS  ARRAY,  SUBROUTINE  STRIB  (CONCL) 


Array 

Location  Description 

39  ((£  cP^i*  general  stability  stress,  for  (t^)^  and  R^,  psi. 

40  r^,  ratio  of  applied  to  allowable  stress. 

41-100  Used  by  subroutines  SFSCH  and  TSCH.  (Refer  to  Table  227.) 
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TABU:  229.  TSS  ARRAY,  SUBROUTINE  STWEB 


General  infonnation  Tor  array  TSS: 

Blank  common  reference  location  = T(1961) 

Array  '-ize  = 100  cells 

Array  TSS  is  used  by  subroutine  STWHB  for  storage  and  retrieval 
of  front  and  rear  spar  strength  analysis  data.  This  array 
is  used  during  the  plate-stiffenened  web  analysis  of  each 
spar  after  compression  cover  analysis  has  been  completed. 
Array  locations  are  not  set  to  0.0  values  before  use  by 
STWHB;  data  computed  during  the  cover  analysis  stored  in 
locations  1 through  3b  only  are  replaced  with  STWEB  data. 
The  remaining  data  items  are  not  changed.  (Refer  to  Tables 
I 227  and  228.)  Spar  data’  stored  in  locations  4 through  9 

1 are  moved  by  subroutine  SLCTD  to  the  station  summary  data 

block  in  array  ’11X1,  locations  179  through  184  for  front 
spar,  and  186  through  191  for  rear  spar.  If  the  specified 
web  shear  load  at  any  station  has  a value  of  0.0,  the 
current  station  requirements  are  set  equal  to  that  computed 
for  the  adjacent  outboard  station,  except  for  the  tip 
station,  where  minimum  web  gage  is  used.  Values  for  loca- 
tions 1 through  12,  20,  and  29  only  are  computed  for  zero 
shear  condition. 


Array 

Location 

Description 

1 

2 

De££,  effective  depth  of  spar  web,  in. 

A b»  cross-sectional  area  of  web  plus  stiffeners,  sq  in. 

3 

Dj,  mold  line  depth  of  spar,  in. 

4 

£ASpar>  total  cross-sectional  area  of  spar,  sq  in. 

5 

(tw)Spar*  sPar  wb  gage,  in. 

6 

(ACap)spar*  cross-sectional  area  of  upper  and  lower  spar  caps, 
sq  in 

7 

bstiff’  stiffoner  spacing,  input  value  for  0(420)  or  D(421),  input 
data  array  S1VBST,  in. 

8 

(fs)5par»  sPar  web  shear  stress,  psi. 

9 

fscr^spar’  spar  web  critical  shear  stress,  psi. 

10 

(^max’  spar  web  sbcar  stress  cutoff  value,  value  from  TWT(171)  or 

TWT(172),  computed  by  subroutine  CNSTC  from  material  f su  and/or 
input  cutoff  factor/stress  in  D(412)  or  D (413) , input  data  array 
SFSRS,  psi. 
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TARLF.  229.  TSS  ARRAY,  SUBROUTINE  STWEB  (CONT) 


Array 

Location 

Description 

11 

V , shear  load  on  spar,  lb  (ult). 

spar  r , 2,1  . 

12 

K,  constant  for  critical  clear  stress  equation,  IKj.  * pc(n/'l  ' t1  j \*  PS1 

Locations 

13  through  18  are  used  for  storage  of  web  gage  search  parameter 

values 

computed  and  used  by  STWEB  to  determine  the  optimum  spar  web  gage. 

Locations  13  through  15  are  also  used  during  interpolation  for  flat  plate 

shear  buckling  coefficient  based  on  panel  aspect  ratios,  using  tabular 

values 

DKS. 

of  b/a  and  associated  K from  D(550)  through  D(571),  input  data  array 

t r. 

(tw)p  assumed  web  gage  point  1 for  spar  web  analysis-,  in.  Also, 
d(b/a)  from  shear  buckling  coefficient  table. 

14 

(tw)-> , assumed  web  gage  point  2,  in.  Also,  dK  from  shear  buckling 
table. 

15 

(tw)3,  assumec*  web  gage  point  3,  in.  Also,  (b/a)  ^ - (b/a)-. 

16 

l*if  ratio  of  applied  to  allowable  shear  stress  for  ^tw)j.  Value 
setup  by  STWEB  from  data  computed  and  stored  in  location  22  by 
subroutine  SKIVER . 

l7 

f'2,  same  as  for  (tw)  2 . 

18 

r3,  same  as  for  (t^)^. 

l.ocat  ions 

19  through  36  contain  spar  web  analysis  data  computed  and  or  used 

by  STKFB  and  SKIVF.B. 

19 

( f s ) i , applied  clear  stress  for  web  gage  in  location  23,  variable 
TI,  computed  by  SKWHB,  psi. 

20 

^cap’equiv'  equivalent  8380  for  spar  cap,  used  for 

minimum  gage  tests,  computed  and  used  by  STWIiB,  in. 

1 21 

^scr^i*  a^owa^-^e  sboar  stress  for  (t^)^,  computed  by  SKWHB, psi. 

22 

T- , ratio  of  applied  to  allowable  shear  stress  computed  by  SKWEB 
as  variable  RI. 

23 

| 

(t  )^,  web  gage  for  current  analysis  point,  variable  TI,  sub- 
routine SKWHB,  in. 

24 

dt  , web  gage  increment  for  search,  computed  by  STWEB  from  largest 

Wvalue  of  (tw)  . /2.0,  (t  )n/5.0  and  input  At  , variable  DF.LTW, 
"min  w'O  1 w ’ 

D (422) , in. 

25 

i 

web  shear,  lb/ in. 
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TABLE  229.  TSS  ARRAY,  SUBROUTINE  STWEB  (CONCL) 


I 

X 


Array 
Loeat ion 

Description 

26 

Kj,  shear  buckling  coefficient,  computed  by  STWEB  as  a function 
of  panel  aspect  ratio,  (b/a),  used  in  Equation  51. 

27 

Ks,  shear  buckling  coefficient  for  combined  shear  and  bending  on 
web,  computed  by  SKWEB  as  a function  of  applied  shear  stress 
and  peak  compression  stress,  used  in  Equation  52.  The  critical 
shear  stress  from  Equation  52  can  affect  the  web  gage  size  if 
l)KS(24),  Df 573)  is  input  with  a value  of  1.0.  The  current 
default  value  of  100.0  results  in  higher  allowables  than  for 
the  pure  shear  allowable  computed  from  Equation  51. 

28 

(t^)  , starting  thickness  for  web  gage  search,  in. 

29 

(t  ) . , minimum  web  gage,  from  input  value  in  D (373)  or  D(374), 
input  data  array  SIVBMG,  in. 

30 

(t  , web  gage  based  on  ff  ) , location  10,  in. 

\<  f smax  b 6 smax 

31 

b , short  dimension  for  web  aspect  ratio  (b/a),  shorter  of  web 
' cfepth,  TSS(l),  and  stiffener  spacing,  TSS(7),  in. 

32 

(f  ) y Pea^  lending  stress  on  web,  based  on  cover  design  stress 
and  ratio  of  web  to  average  box  depth,  psi. 

33 

constant  terms  for  critical  shear  stress  calculations  using 
Equation  51,  used  to  compute  initial  web  gage  required  for 
pure  shear,  lb/in^. 

34 

K^,  constant  term  for  critical  shear  stress  calculations  using 
Equation  52,  used  by  SKWEB  during  t search  for  webs  under 

shear  and  bending  loads,  lb/in^. 

35 

a^gu,  long  dimension  for  web  aspect  ratio  (b/a),  larger  of  web 
depth  or  stiffener  spacing,  in. 

36 

(b/a)  panel  aspect  ratio  of  web  used  to  determine  shear 

buckling  coefficient  Kp 

37-100 

Not  used.  Values  computed  by  subroutines  SFSCH,  TSCH,  and  STR1B. 
(Refer  to  Tables  227  and  228.) 
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TABU:  230. 


TWT  ARRAY,  LOCATIONS  1 THROUGH  330, 
WEIGHT  ANALYSIS  DATA  AND  CONSTANTS 


General  information  for  array  WT: 

Blank  conmon  reference  location  = CD(1101) 

Array  size  = 400  cells 

Array  TWT  is  used  for  storage  of  calculated  weight  data 
by  the  weight  analysis  routines  for  metallic  and  advanced 
composite  designs  in  locations  1 through  162  and  185  through 
250;  storage  of  weight  analysis  constants  and  coefficients, 
locations  166  through  184  and  257  through  280;  and  storage 
of  intermediate  calculation  data,  locations  163,  164,  and 
281  through  330.  Outer  panel  component  and  torque-box 
element  weight  summary  information  processed  and  printed  by 
subroutines  W0DATA  and  PRTD  of  overlay  (17,0)  are  based  on 
information  computed  and  stored  in  locations  1 through  72  by 
subroutine  WTCAL  of  overlays  (10,0)  and  (18,0).  Station  panel 
and  accumulated  weight  data  in  locations  1 through  123,  145 
through  153,  and  185  through  230  are  printed  by  subroutine 
PRTC  of  overlays  (10,0)  and  (18,0)  under  control  of  internal 
print  control  word  IPB.  Stiffness  calculation  data  for 
metallic  designs  in  locations  282  through  300  resulting  from  the 
strength-only  analysis  pass  are  printed  by  subroutine  PRTB, 
while  the  data  set  for  the  flutter  analysis  pass  is  printed  by 
subroutine  PRTC,  both  under  control  of  IPB.  Subroutine  lilGJC 
saves  the  strength-only  data  set  in  CD(1855)  - CD(1872)  for 
the  subsequent  print  by  PRTB. 

Subroutine  VPCAL  is  used  for  flutter  stiffness  requirement 
analysis  of  metallic  design.  Locations  57  through  96  are  used 
by  VFCAL  for  section  stiffness  analysis  after  strength-only 
analysis  to  provide  the  necessary  web  requirement  information 
for  the  subsequent  strength  plus  flutter  requirement  synthesis 
pass.  Subroutine  WTCAL  subsequently  uses  these  locations  for 
weight  analysis  calculations.  The  WTCAL  variables  are  described 
first;  the  VFCAL  variables  are  defined  as  the  last  block  in 
this  table.  Tins  VFCAL  data  set  is  created  only  during  metallic 
analysis.  It  is  printed  by  subroutine  PRTB  under  control  of 
IPB  only  of  flutter  stiffness  requirements  are  evaluated  and 
only  for  stations  that  are  flutter  stiffness  critical. 
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TABU!  230.  TWI  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONTI 


Array 

Location 


Description 


Locations  1 through  72  contain  outer-panel  and  torque-box  suninary  weight 
data  computed  by  subroutine  WTCAL  in  terms  of  accumulated  weight  of  all 
applicable  structures  outboard  of  the  current  analysis  station.  Sub- 
routine CNSTR,  overlay  (10,0)  for  metallic  designs,  and  ATB0PT,  overlay 
(18,0)  for  advanced  composite  designs,  further  process  these  weight 
items  before  processing  of  data  for  overlay  (17,0)  by  subroutines  TB0PT, 
overlay  (9,0),  and  ATB0PT,  overlay  (18,0).  Data  in  locations  1 through 
59  and  145  through  149  for  the  root  section  are  printed  under  control 
of  internal  print  control  word  IPA  by  subroutines  PRTA,  overlay  (9,0), 
and  ACPRTA,  overlay  (18,0).  Weight  sumnary  at  station  J (refer  to 
Table  237  for  description),  consisting  of  identical  data,  is  also 
printed  by  subroutine  PRTA  for  metallic  designs.  This  data  set  is 
saved  by  subroutine  CNSTR,  overlay  (10,0),  in  TW(801)  - TW(900)  for  use 
by  TB0PT  and  output  print  by  PRTA.  Data  items  are  computed  and  used 
as  pounds  per  side  by  subroutines  WTCAL , CNSTR,  and  ACNSTR,  and  pounds 
per  air  vehicle  by  TB0PT  and  ATB0PT. 


9 

(W, 

10 

j(W, 

11 

* rw 

12 

1 

!(w, 

teW,j  , total  torque-box  weight,  lb/side  or  lb  per  A/V. 

(TW’covJupr*  tota*  uPPer  cover  weight,  lb/side  or  lb  per  A/V. 

^cov^lrr’  tot:a^  l°Kcr  cover  weight,  lb/side  or  lb  per  A/V. 

(£4W  ),...,  total  torque-box  weight  increment  for  flutter  design, 

lb  Vr 

lb/ side  or  lb  per  A/V. 

"rib-  total  intermediate  rib  or  spar  weight,  lb/side  or  lb  per  A/V. 
HV  , total  front  spar  weight,  Ib/side  or  lb  per  A/V. 

rb 

Prs-  '-otal  rear  spar  weight,  lb/side  or  lb  per  A/V. 

|£W  . , total  miscellaneous  structure  and  attachment  weight,  lb/side 

i misc 

or  lb  per  A/V. 

^skin^upr’  uPPer  covcr  s‘:^n  weight,  lb/side  or  lb  per  A/V. 


I (W  . . . ) , upper  cover  miscellaneous  skin  weight,  lb/side  or 

1 misc  skin  upr’  6 ’ 

1 lb  per  A/V. 

i 

j (W  l ‘ ) l ’ l°wcr  cover  skin  weight,  lb/side  or  lb  per  A/V. 
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TABLE  230.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WHICH!' 
ANALYSIS  DATA  AND  CONSTANT  (CONT) 


Array 

Location 

Description 

13 

(W  ).  lower  cover  stringer  or  cap  weight,  lb/side  or  lb  per  A/Y. 

b L T 1 Vi  » 

14 

(W  . , - , lower  cover  miscellaneous  skin  weight,  lb/side  or 

misc  skin  lwr ’ b * 

lb  per  A/V. 

15 

("cap  FS*  ^ront  sPar  caP  weigVit: , lb/side  or  lb  per  A/V . 

16 

(W.^b^FS*  /:ront  sPar  wc^  wight,  lb/side  or  lb  per  A/V. 

l7 

(W  ) , rear  spar  cap  weight,  lb/  side  or  lb  per  A/V. 

cap  Kb 

IS 

("vebW  rear  sPar  we^  wei8^»  lb/side  or  lb  per  A/V. 

19 

(AW  , . ) ,rr  upper  cover  skin  weight  increment  for  flutter  design, 

skin  upr  \ r , 

lb/side  or  lb  per  A/V. 

20 

(AWstr)Upr  vp'  uPPcr  cover  stringer  or  cap  weight  increment  for 
flutter  design,  lb/side  or  lb  per  A/V. 

21 

(AW  . , . ) , upper  cover  miscellaneous  skin  weight  increment 

misc  ska n upr  \T  “ b 

for  flutter  design,  lb/side  or  lb  per  A/V. 

7>9 

(AW  ki  )i  lower  cover  skin  weight  increment  for  flutter  design, 

lb/side  or  lb  per  A/V. 

23 

(AW  lower  cover  stringer  or  cap  weight  increment  for 

flutter  design,  lb/side  or  lb  per  A/V. 

24 

(AW  . , . irpi  lower  cover  miscellaneous  skin  weight  increment 

misc  skin  lwr  VF  6 

for  flutter  design,  lb/side  or  lb  per  A/V. 

25 

1 

(^"rib^VF*  interme<^iate  or  spar  weight  increment  for  flutter 

design,  lb/side  or  lb  per  A/V. 

26 

(AW  Vp,  front  spar  web  weight  increment  for  flutter  design, 

lb/side  or  lb  per  A/V. 

27 

(AW^b) rs  yp»  rear  sPar  web  weight  increment  for  flutter  design, 
lb/side  or  lb  per  A/V. 

28 

(AW  )vp>  miscellaneous  cover  attachment  weight  increment  for 
flutter  design,  lb/side  or  lb  per  A/V. 

29 

(AW  . ) intermediate  rib  or  spar  miscellaneous  structure 

misc  rib  VF  1 

items  weight  increment  for  flutter  design,  lb/side  or  lb  per  A/V. 

30 

Vblhd’  bulkhead  weights,  lb/side  or  lb  per  A/V. 
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TABLi:  230.  'TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WIT  GUI’ 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WHIC.HI 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


cation Description 

Locations  60  through  65  contain  outer  panel  component  weights  for  the 
current  panel,  including  tip  panel  data  computed  during  the  analysis 
for  structural  station  11. 

60  total  weight  for  current  panel,  lb/side. 

61  ^TB^pni*  torque-box  weight  for  current  panel,  lb/side. 

62  (WLiPpni.»  *eac^n8  edge  weight  for  current  panel,  lb/side. 

63  (wjp)pni»  trailing  edge  weight  for  current  panel,  lb/side. 

64  (WwT5(Joni’  secondary  structure  weight  for  current  panel,  lb/side. 

65  (dW^p)^j,  flutter  design  weight  increment  for  current  panel, 

lb/ side. 

Locations  66  through  72  contain  weight  increment  data  for  T-tail  con- 
figurations. Currently,  data  for  these  items  are  not  computed.  Locations 
66,  67,  and  70  are  currently  used  by  WTCAL  for  temporary  T-tail 
calculations. 

66  ^WT_tajq>  total  weight  increment  for  T-tail  provisions,  lb/side. 

67  ^^rib^T-tail’  tota*  wei§ht  increment  for  rib  structures  for 

T-tail  horizontal  and  vertical  tail  surfaces,  lb/side. 

68  ^wrib^T-tail  HORZ’  increment  for  root  panel  of  T-tail 

horizontal  tail  surface,  lb/side. 

69  ^Wrib^T-tail  VERT’  we^ht  increment  for  tip  panel  of  T-tail  vertical 

tail  surface,  lb/panel. 

70  (EdW  ) . , total  weight  for  tail  cone,  lb/side. 

cone  i - tH x x 

71  (dW ' )„  „ tail  cone  weight  for  T-tail  horizontal  tail 

cone  T-cail  HORZ  & 

surface,  lb/side. 

72  ^WCone^T-tail  VERT*  Cone  we^S^t  for  T-tail  vertical  tail 

surface,  lb/panel. 

Locations  73  through  96  contain  torque-box  structural  element  weights  for 
the  current  panel  computed  from  cross-sectional  areas  computed  for  the 
current  station,  locations  121  through  144,  and  areas  for  the  previous 
station  saved  in  locations  227  through  250. 
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TABU!  250.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WRIGHT 
ANALYS  S DATA  AND  CONSTANTS  (CONI’) 


Array 
Locat ion 


^skin^upr’  uPPer  cover  s^in  weight,  lb/panel. 

(Wskin^h\r’  lower  cover  skin  weight,  lb/panel . 

W intermediate  rib  or  spar  weight,  lb/panel. 

("str^upr*  uPper  cover  stringer  or  cap  weight,  lb/panel. 

^str^lwr’  *ower  cover  stringer  or  cap  weight,  lb/panel. 

(W  . , . ) , upper  cover  miscellaneous  skin  weight,  lb/panel, 

inisc  skin  upr  ° ’ 1 

(W  iSc  skin^lur’  lower  cover  miscellaneous  skin  weight,  lb/panel. 
W , miscellaneous  structural  attachment  weight,  lb/panel. 

(W  i ) miscellaneous  rib  or  spar  structure  weight,  lb/panel. 

^"skin\ipr  VF’  uPPer  cover  skin  weight  increment  for  flutter 
design,  lb/panel. 

(4W  ^ )j  yp»  lower  cover  skin  weight  increment  for  flutter 
design,  lb/panel. 

(4h'str)  yp  upper  cover  stringer  or  cap  weight  increment  for 
flutter  design,  lb/panel. 

^str^lwr  VF’  lower  cover  stringer  or  cap  weight  increment  for 

flutter  design,  lb/panel. 

O'web^FS’  ^ront  sPar  we^  weight,  lb/panel. 

O'web^RS*  rear  spar  web  weight,  lb/panel. 

(W  ) , front  spar  cap  weight,  lb/panel. 

Cap  r 5 

^capW  rear  sPar  caP  weight,  lb/panel. 

^Wweb^FS  VF*  ^ront  sPar  we^  weight  increment  for  flutter  design, 
lb/ panel . 

^Wweb"*RS  VF’  rear  sPar  We^  increment  for  flutter  design, 

lb/panel . 

0^Wrib^VF*  intermediate  rib  or  spar  weight  increment  for  flutter 
design,  lb/panel. 


TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WF.IQrT 
ANALYSIS  IWTA  AND  CONSTANTS  (CONI') 


Arrav 

I 

Location 

Dcscript ion 

93 

(dK  . , . ) upper  cover  miscellaneous  skin  weight 

misc  skin  upr  VF  “ 

increment  for  flutter  design,  lb/panel. 

94 

I 

(dW  . , . ).  lower  cover  miscellaneous  skin  weight  increment 

misc  skin  lwr  VF 

for  flutter  design,  lb/panel. 

95 

(dW  ttVp»  miscellaneous  attachment  weight  increment  for  flutter 
design,  lb/panel. 

96 

(dW  . ) .,  miscellaneous  rib  or  spar  weight  increment  for 

misc  rib  VF  ^ * 

flutter  design,  lb/panel. 

Locations  97  through  104  contain  torque-box  component  weights  for  the 

current  panel,  computed  from  data  stored  in  locations  73  through  96. 

97 

£W  , total  torque-box  weight,  not  including  local  increments 

1 D 

stored  in  locations  105  through  114,  lb/panel. 

98 

(WcoV)Upr»  uPPer  cover  weight,  lb/panel. 

99 

^cov^lwr*  ^ower  cover  weight,  lb/panel. 

100 

CLdW  )._,  torque-box  weight  increment  for  flutter  design,  lb/panel . 

Id  V r 

101 

Wrib>  intermediate  rib  or  spar  weight,  lb/panel. 

102 

i 

W , front  spar  weight,  lb/panel. 

103 

Wj^.,  rear  spar  weight,  lb/panel. 

104 

W , secondary  structure  weight,  computed  as  fraction  of  sum  of 

I’ll  jt 

panel  weights  in  locations  98  through  103,  lb/panel. 

Locations  105  through  114  contain  torque-box  weight  increments  to  be  added 

to  the  distributed  structure  weights  stored  in  locations  97  through  104. 

105 

CEdW^B^pni*  torque -box  weight  increment  for  the  current  panel, 
lb/panel . 

106 

(dW^g)^,  torque -box  weight  increment  based  on  input  panel  weight 

factor,  D(1088)  - D(1097),  input  data  array  DTBX(l)  - DTBX(10), 
internally  stored  as  array  DLPNL,  T(177)  - T(186),  lb/panel. 

107 

(dWig)  input  * torclue"box  weight  increment  input  in  D(1098)  - D(1107), 
input  data  array  DTBX(ll)  - DTBX(20),  lb/panel. 
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TABU.  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WLIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONI’) 


Array 
I ax.it  ion 


Description 


-I 


ins 


in.) 


110 


111 


112 

113 

114 


i 


1 

I 


^\'D1  ’ ^’^-tural  provision  weights  for  concentrated  masses, 
lb/ panel . 

£AW  , . , torque-box  weight  increment  for  chordwise  splice 

chord  wise 

and/or  bulkhead  ribs  at  inboard  and/or  outboard  station  of 
current  panel,  stored  in  locations  110  through  114,  lb/panel. 
(l\’bihd^pni*  bulkhead  weight  assigned  to  current  panel,  sum  of 

one-half  of  the  bulkhead  weights  at  the  inboard  and  outboard 
stations,  lb/panel. 


(AW  , . , , . ) , upper  cover  skin  increment  for  chordwise 

skin  chordwise  upr 

splice  and  pads,  one-half  of  weights  at  the  inboard  and  out- 
board stations,  lb/panel. 

(AW  , . , , . ),  , lower  cover  skin  increment  for  chordwise 

skin  chordwise  lwr 

splice  and  pads , one-half  of  weights  at  the  inboard  and  out- 
board stations,  Ib/panel. 

(K  ) . . . , cover  splice  and  bulkhead  attacliment  weight 

att  chordwise  1 

increment,  one-half  of  weights  at  the  inboard  and  outboard 
stations,  lb/panel. 

4l\’rib»  weight  of  intermediate  rib  replaced  by  bulkhead  rib,  one- 

half  of  weight  at  the  inboard  and  outboard  stations,  multirib 
designs  only,  0.0  for  multispar  or  fulldepth  honeycomb  sand- 
wich designs,  lb/panel. 


I.ocations  115  through  120  contain  torque  box  component  flutter  design  weight 
increments  for  the  current  panel  computed  from  data  stored  in  locations 
“3  through  96. 


115 

(AW  ) upper  cover  weight  increment  for  flutter  design, 

cov  upr  VI  11  b 

116 

lb/panel . 

(AW  ),  lower  cover  weight  increment  for  flutter  design, 

cov  lwr  VT’  & 

117 

lb/panel . 

(AWr^)yp,  intermediate  rib  or  spar  weight  increment  for  flutter 

118 

design,  lb/panel. 

(Aw  ) , front  spar  weight  increment  for  flutter  design,  lb/panel, 

rh  V I" 

119 

(AW  ) , rear  spar  weight  increment  for  flutter  design,  lb/panel. 

Kb  Vr 

120 

(AW  . miscellaneous  structure  and  attachment  weight  incre- 

misc  VF 

ment  for  flutter  design,  lb/panel. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THRCUGH  330,  WEIGHT 
ANALYSIS  DATA  AT©  CONSTANTS  (CONT) 


Array 

Location 

Description 

Locat ions 

121  through  144  contain  cross-sectional  areas  for  torque-box 

structural  elements  for  the  current  analysis  station  based  on  sizing  data 

resulting  from  the  synthesis  routines,  overlay  (10,0)  for  metallic  designs, 

and  overlay  (18,0)  for  advanced  composite  designs.  Definitions  for  each 

element  are  the  same  as  those  in  locations  73  through  96.  All  areas  ai  i 

computed  in  terms  of  square  inches  of  material  for  the  structural  chord. 

121 

(A  ) 

skin  upr  sta  i 

122 

(A  ) 

skinlwr  sta  i 

123 

(A  J * • 

rib  sta  i 

124 

^str^upr  sta  i 

125 

^str^lvsT  sta  i 

126 

misc  skin  upr  sta  l 

127 

(A  ) 

misc  skin  lwr  sta  i 

128 

^Aatt^sta  i 

129 

misc  rib  sta  l 

130 

^skin^upr  VF  sta  i 

131 

^skinHwr  VF  sta  i 

132 

str  upr  VF  sta  l 

133 

^Astr^lwr  VF  sta  i 

134 

^web^FS  sta  i 

135 

^Aweb^RS  sta  i 

136 

^Acap^FS  sta  i 

137 

^Acap^RS  sta  i 

138 

^web^FS  VF  sta  i 
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TABLE  230.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT  ANALYSIS  DATA 

AND  CONSTANTS  (COOT) 


Array 

Location 

Description 

139 

^web^RS  VF  sta  i 

140 

^rib^VF  sta  i 

141 

^\nisc  skin^upr  VF  sta  i 

142 

^\nisc  skin^lwr  VF  sta  i 

143 

^att^VF  sta  i 

144 

misc  rib  VF  sta  l 

Locations  145  through  149  contain  outer  panel  component  weights  for 

structures  outboard  of  the  tip  station,  analysis  station  11. 

145 

,,  total  weight  of  structures  outboard  of  station  11, 
OBD  pnl 

lb/side  a lb  per  A/V. 

146 

(W  1 ,,  weight  of  structures  outboard  of  station  11, 

TB  OBD  pnl  * 

assigned  to  the  outer-panel  torque-box,  lb/side  or  lb  per  A/V. 

147 

(\l-')oBD  pnl’  we^g^lt  edge  structures  outboard  of 

station  11,  lb/side  or  lb  per  A/V. 

148 

(WTl')oBD  pnl’  we*g**t  of  trailing  edge  structures  outboard  of 
station  11,  lb/side  or  lb  per  A/V. 

149 

^MISC^OBD  pnl’  secon^arY  structure  weight  for  structures 
outboard  of  station  11,  lb/side  or  lb  per  A/V. 

Locations  150  through  153  contain  skin  and  web  gage  data  for  strength-only 

design.  These  value.,  are  based  on  skin  weight  coefficients  applied  to 

thicknesses  resulting  from  structural  sizing  data,  calculated  by 

subroutine  SECTD,  overlay  (10,0),  for  metallic  designs,  and  subroutine 

ACNSTR,  overlay  (18,0),  for  advanced  composite  designs.  Skin  and  spar 

weight  coefficients  for  metallic  designs  are  not  applied  to  minimum 

gage  sizings. 

150 

(tskin  efpupr’  effective  upper  cover  skin  gage  for  strength 
design,  in. 

151 

^skin  eff^lwr*  e^ect*ve  l°wer  cover  skin  gage  for  strength 
design,  in. 

152 

(tweb  eff)pg»  effective  front  spar  web  gage  for  strength 
design  in. 
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TABLE  230.'  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT  ANALYSIS  DATA 

AND  CONSTANTS  (CONT) 


Array 

Location 

Description 

153 

(tweb  eff^RS*  e^^ect^ve  rear  sPar  web  8a8e  f°r  strength 

design,  in. 

154 

Not  used. 

155 

Not  used. 

156 

Not  used. 

Locations  157  through  162  contain  front  and  rear  spar  element  weights 

computed  for  the  current  panel. 

157 

(W  ) , front  spar  cap  weight,  lb/panel. 

C8p  r O 

158 

(to  s»  front  spar  web  weight,  lb/panel. 

159 

0V  . )__,  miscellaneous  structure  and  attachment  weight  for 

misc  FS  6 

front  spar,  lb/panel. 

160 

(W  ) , rear  spar  cap  weight,  lb/panel. 

Cclp  Kb 

161 

^web^RS’  rear  spar  we^  weight,  lb/panel. 

162 

(W  . ) , miscellaneous  structure  and  attachment  weight  for 

rear  spar,  lb/panel. 

163 

Temporary  storage  for  intermediate  calculation  data. 

164 

Temporary  storage  for  intermediate  calculation  data. 

Locations  165  through  184  contain  current  panel  and  torque-box  material 

constants . 

165 

^.wr^upr ’ ^ens^Y  ratio  for  lower  cover  weight  calculations, 

calculated  by  CNSTC,  overlay  (16,0),  for  metallic  analysis  and 
set  to  1.0  by  subroutine  ACPR0G,  overlay  (18,0),  for  advanced 
composite  analysis. 

166 

AY  a , structural  length  of  current  analysis  panel,  calculated  by 

WTCAL,  in. 

167 

^t^max*  max^muin  allowable  tension  stress  for  splice  design  by 

subroutine  BHDJT,  overlays  (10,0)  and  (18,0),  set  up  by  CNSTC 
for  metallic  analysis  and  ACNSTR  for  advanced  composite 
analysis,  psi. 

168 

^br^max  n’^:’-niurn  allowable  bearing  stress  for  splice  design  by 

BHDJT,  set  up  by  CNSTC  for  metallic  analysis  and  ACNSTR  for 
advanced  composite  analysis,  psi. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT  ANALYSIS  DATA 

AND  CONSTANTS  (CONT) 


Array 

location 

Description 

169 

(-N  ).. cover  load  intensity,  down-bending  condition  for 

previous  station,  set  up  by  WTCAL  for  use  in  metallic  analysis 
only,  lb/ in. 

170 

(+N  ).  , cover  load  intensity,  up-bending  condition  for  previous 

X 1"  1 

station,  set  up  by  OTCAL  for  use  in  metallic  analysis  only, 
lb/ in. 

171 

(f  ) maximum  allowable  shear  stress  for  front  spar  web 

s max  FS*  v 

design  by  STWEB,  set  up  by  CNSTC  for  metallic  analysis,  not 

used  in  advanced  composite  analysis,  psi. 

172 

(f  ) DC,  maximum  allowable  shear  stress  for  rear  spar  web 

s max  Ko 

design,  similar  to  location  171,  psi. 

173 

E , elastic  modulus  of  upper  cover  material  for  use  in  stiffness 
upr 

calculations  by  subroutine  EIGJC,  set  up  by  CNSTC  for  metallic 
analysis,  not'  used  in  advanced  composite  analysis,  psi. 

174 

G , shear  modulus  of  upper  cover  material,  similar  to  E , psi 
upr  upr 

175 

Pupr»  density  of  upper  cover  material,  variable  SDHR0,  reference 

dens it)'  for  torque-box  weight  calculations,  set  up  by  CNSTC 
for  metallic  analysis  and  ACPR0G  for  advanced  composite 
analysis,  lb/ in3. 

176 

^G^lwr*  rat*°  l°wer  cover  to  upper  cover  shear  modulus, 

setup  by  CNSTC  for  use  in  stiffness  calculations,  metallic 
analysis  only. 

177 

(K  ) , ratio  of  front  spar  web  to  upper  cover  shear  modulus, 

u ro 

similar  to  (K_), 

v G'lwr. 

178 

(Kg)rs»  ratio  of  rear  spar  web  to  upper  cover  shear  modulus, 

similar  to  (K„), 

(j  lwr 

179 

(K^iwr,  ratio  of  lower  cover  to  upper  cover  elastic  modulus, 

similar  to  (K_), 

u lwr 

180 

rat*°  ^ront  sPar  web  t0  upper  cover  elastic  modulus, 

similar  to  (K„), 

G lwr 

181 

^SpRS*  rat^°  rear  sPar  web  t0  upPer  cover  elastic  modulus, 

similar  to  (K_). 

G lwr 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT  ANALYSIS  DATA 

AND  CONSTANTS  (CONT) 


Locations  185  through  214  are  used  by  subroutines  WTCAL  and  BHDJT, 
overlays  (10,0)  and  (18,0),  for  storage  of  si:in  overhang,  chordwise 
splice,  and  bulkhead  data. 


(^'skin  FS/RS^upr*  ^P61"  cover  skin  overhang  material  weight  at 

the  front  and  rear  spars  for  current  panel,  lb/panel. 

^skin  FS/RS^lwr ’ lower  cover  skin  overhang  material  weight 

at  the  front  and  rear  spars  for  current  panel,  lb/panel. 

(AW  , . ...  ) , upper  cover  skin  increment  for  chordwise 

skin  chordwise  upr’ 

splice  and  pads  at  the  current  analysis  station,  calculated 
by  BHDJT,  lb/side. 

(AW  . . , , . ),  , lower  cover  skin  increment  for  chordwise 

skin  chordwise  lwr 

splice  and  pads  at  the  current  analysis  station,  calculated 
bv  BHDJT,  lb/side. 

^Watt^ chordwise’  cover  sPlice  and  bulkhead  attachment  weight 

increment  at  the  current  analysis  station,  calculated  by  BHDJT, 
lb/' ride. 

h'bihd » bulkhead  weight  at  the  current  analysis  station, 
calculated  by  BHDJT,  lb/side. 

Wrib»  weight  of  intermediate  rib  replaced  by  bulkhead  rib, 

multirib  designs  only,  0.0  for  multispar  or  fulldepth 
honeycomb  sandwich  designs,  calculated  by  BHDJT,  lb/side. 

^blhd’  we^ht  coefficient  for  bulkhead  weight  calculation,  BHDJ1. 

(A  . . ^ cross-sectional  area  of  upper  cover  skin 

skin  FS/RS'upr  sta  i’ 

overhang  material  at  front  and  rear  spars  for  current  analysis 
station,  calculated  by  BHDJT,  sq  in. 
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TABU:  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT  ANALYSIS  DATA 

AND  CONSTANTS  (CONT) 


Array 

Location 

Description 

194 

(A  i • cc/nch  * •»  cross-sectional  area  of  lower  cover  skin 

skin  ES/RS  lwr  sta  l 

overhang  material  as  front  and  rear  spars  for  current  analysis 
station,  calculated  by  BHDJT,  sq  in. 

195 

^skin^upr’  uPPer  cover  weight  increment,  storage  location 

for  detail  calculations  by  BHDJT,  used  to  create  value  in 
location  187,  lb/side. 

196 

C&W  ki  )^  , lower  cover  skin  weight  increment,  storage  location 

for  detail  calculations  by  BHDJT,  used  to  create  value  in 
location  188,  lb/side. 

197 

W , attachment  weight,  storage  location  for  detail  calculations 

l 

by  BHDJT,  used  to  create  value  in  location  189,  lb/side. 

198 

(A  i • rc/nJ  ^ • , , upper  cover  skin  overhang  area  for 

skin  FS/RS  upr  sta  i-l*  ™ 6 

previous  station,  set  up  by  WTCAL  from  value  in  location  193, 

sq  in. 

199 

(Askin  FS/RS^lwr  sta  i-l>  lower  cover  skin  ovelten*  arca  for 
previous  station,  set  up  by  WTCAL  from  value  in  location  194, 
sq  in. 

200 

Kbihd*  bulkhead  calculation  code  word  and  weight  coefficient  for 

current  analysis  station,  variable  CBLHD,  set  up  by  CNSTR  and 
ACNSTR  from  D(650)  - D(660),  input  data  array  DBLHD. 

201 

Kjoint’  ch°r<lwise  splice  calculation  code  word  and  joint  width 

factor  for  current  analysis  station,  variable  CJ0NT,  set  up 
by  CNSTR  and  ACNSTR  from  D(661)  - (671),  input  data  array  DJ0NT. 

Locations  202  through  214  are  used  by  BHDJT  for  cover  splice  calculations. 

202 

0.0,  not  used  for  weight  calculations. 

d^,  fastener  diameter  for  cover  splice  joint,  in. 

204 

tg,  skin  thickness  required  for  splice  joint,  in. 

205 

(t  ) , upper  cover  skin  thickness  at  splice  joint,  in. 

3 upi 

206  O's'^lwr’  lower  cover  skin  thickness  as  splice  joint,  in. 


TABLF  230.  TIVT  ARRAY,  LOCATIONS  1 THROUGH  330,  M IGHT 
ANALYSIS  DATA  AND  CONSTANl’S  (CONT) 


Ar^uy 

Location 

Description 

207 

3.5  (W  . . ) , one-half  of  upper  skin  weight  at  the  splice,  used 

skin  upr*  r 

for  weight  allocation  to  skin  splice  plate  or  bulkhead  cap, 
lb/ side 

208 

D.5  (W  , . ) , , same  as  location  207,  except  for  lower  cover, 

v skin'  lwr’ 

lb/side. 

209 

(4W  ) ,,,  ,,  splice  weight  increases  for  bulkhead,  if  single 

v cap'  blbd*  r & 

shear  twice  the  sum  of  weights  in  locations  207  and  208,  added 
to  bulkhead  weights  in  location  190,  lb/side. 

210 

(4Wskin)  Upr>  upper  cover  skin  increases  for  splice  plate  if 

double  shear  design,  0.0  if  single  shear,  added  to  upper  cover 
skin  incremens  in  location  195,  lb/side. 

211 

(4W  . . ) , , same  as  location  210,  except  for  lower  cover, 

skin  lwr* 

lb/side. 

212 

Not  used. 

213 

Not  used. 

214 

Not  used. 

Locations 

215  through  226  contain  chordwise  splice  and  bulkhead  data  sets 

for  the  inboard  and  outboard  control  stations  of  the  current  panel. 

These  data  sets  are  created  and  used  by  WTCAL  from  the  BHDJT  calculated 

data  in  locations  187  through  191. 

215 

(Z^Wchordwise)  IBD 

216 

(Wblhd5  IBD 

217 

^Wskin^  upr  IBD 

218 

^Wskin*  lwr  IBD 

219 

(4Watt^  IBD 

220 

J'4Wrib*  IBD 

221 

(XdWchordwise^  0BD 

222 

fWblhd)  0BD 

223 

^Wskin^  upr  0BD 

224 

^^skin^  lwr  0BD 

225 

( Watt^  0RD 

226 

(4Wrib}  0BD 

1035 


TABLE  230.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Locations  227  through  250  contain  cross-sectional  areas  for  torque-box 
structural  elements  for  the  previous  analysis  station  created  by  WTCAL 
from  the  similar  data  set  in  locations  121  through  144.  (Refer  to  loca- 
tions 73  through  96  for  definitions.)  Areas  are  in  terms  of  square 
inches  of  material  for  the  structural  chord. 

Array 

Location 

Description 

227 

! 

^skin^  upr  sta  i-1 

228 

fA  l 

skin  lwr  sta  i-1 

229 

fA  1 

1 ribJ  sta  i-1 

230 

fA  ) 

str  upr  sta  i-1 

231 

^SstP  lwr  sta  i-1 

232 

fA  ) 

misc  skin  upr  sta  i-1 

233 

I 

fA  1 

misc  skin  lwr  sta  i-1 

234 

^Aatt^  sta  i-1 
fA  1 

misc'  rib  sta  i-1 

235 

236 

^Askin^  upr  VT  sta  i-1 

237 

| 

^Askin^  lwr  VF  sta  i-1 

238 

• 

^ Astr^  upr  VF  sta  i-1 

239 

^Astr^  lwr  VF  sta  i-1 

240 

*Aveb  FS  sta  i-1 

241 

^Aweb^  RS  sta  i-1 

242 

^Acap^  FS  sta  i-1 

243 

^Acap^  RS  sta  i-1 

244 

^ Aweb^  FS  VF  sta  i-1 

245 

( web^  RS  VF  sta  i-1 

246 

^Arib^  VF  sta  i-1 

247 

^Amisc  skin"*  upr  VF  sta  i-1 

248 

^Amisc  skin^  lwr  VF  sta  i-1 

249 

r4Aatt)  VF  sta  i-1 
^Amisc^  rib  VF  sta  i-1 

250 
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TABLE  230.  TNT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 

Locations  2S1  through  274  contain  weight  coefficients  for  torque-box  structural 
elements.  This  data  set  is  created  by  CNSTC  from  I)(604  - D(627) , input  data 
array  1)LTB(5)  - DLTB(28)  as  array  DEL  variables.  Each  coefficient  is  also 
referenced  by  variable  name  as  defined  in  the  following. 

Locations  2nS  through  281  are  used  for  storage  of  data  items  in  locations  06 
through  72. 


ray 
at  ion 


Description 


A ) variable  DLCVU,  upper  cover  coefficient, 
cov  upr, 

A , . ) , variable  DLSKU,  upper  cover  skin  coefficient. 

" skin7  upr’  rr 

[^str^  upr»  variable  DLSTU,  upper  cover  stringer  or  cap  coefficient 

(A  ) , variable  DLCVL,  lower  cover  coefficient. 

^ w cov7  lwr , 

f A , . ) , , variable  DLSKL,  lower  cover  skin  coefficient. 

^ skin7  lwr ’ ’ 

C A ) , variable  DLSTL , lower  cover  stringer  or  cap 

coefficient. 

( 6 ■ , • ) t variable  DLSKM,  miscellaneous  skin  coefficient 

v misc  skin  upr/lwr 

(i  • ™ variable  DLATT,  torque-box  attachment  coefficient, 

misc  att7  TB, 

6 rib»  variable  DLIRB,  intermediate  rib  or  spar  coefficient. 

C 6 web3  rib’  variable  DLIRW,  intermediate  rib  or  spar  web 
cofficient. 

( 0 . ) ...  variable  DLIRM,  miscellaneous  structure  and  attach- 

v misc  rib’  ’ 

ment  coefficient  for  intermediate  rib  or  spar. 

( 6 . variable  DBLAT,  bulkhead  attachment  coefficient. 

v misc7  blhd’ 

ipg,  variable  DELFS,  front  spar  coefficient. 

( 6 ) variable  DLFSC,  front  spar  cap  coefficient, 

cap  1*^ 

(A  web^  ps’  va^^le  DLFSW,  front  spar  web  coefficient. 

ftf  . ) variable  DLFSM,  miscellaneous  structure  and  attach- 

v misc  FS’ 

ment  coefficient  for  front  spar, 
dpg,  variable  DELRS,  rear  spar  coefficient. 

id  ) variable  DLRSC,  rear  spar  cap  coefficient. 

v cap  RS’ 
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TABLE  230.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Array 

Location 

Discript  ion 

269 

(d^b)  rs»  variable  DLRSW,  rear  spar  web  coefficient. 

270 

(*misc^  RS*  var*a*)1®  DLRSM,  miscellaneous  structural  attachment 
coefficient  for  rear  spar. 

271 

d^,  variable  DELRR,  root  rib  coefficient. 

272 

(d  ) od»  variable  DLRRC,  root  rib  cap  coefficient, 
cap  KK 

273 

(6  variable  DLRRW,  root  rib  web  coefficient. 

274 

(d  . } » variable  DLRRM,  miscellaneous  structure  and  attach- 

misc  KK 

ment  coefficient  for  root  rib. 

275-281 

Save  locations  for  data  in  locations  66  through  72. 

Locations  282  through  300  are  used  for  storage  of  section  stiffness  data 

by  subroutine  EIGJC,  overlay  (10,0).  This  set  is  always  created  after 

conpletion  of  strength-only  analysis  of  metallic  designs.  If  subsequent 

requirements  for  flutter  design  exists  for  the  current  analysis  stations. 

EIGJC  is  executed  again,  resulting  in  loss  of  the  strength-only  data  set. 

Thus,  since  section  analysis  data  are  printed  after  the  flutter  analysis 

pass,  this  set  is  always  saved  in  CD(1855)  - CD(1872),  as  previously 

discused. 

Array 

* 

Location 

Discription 

282 

A' , effective  cross-sectional  area  of  torque-box  for  GJ  calcu- 
lation. 

283 

1(ds/W  upr  * (Vlw' Askin’  lwr1'  ""  o£  cov*r  web  ds/t 
terms,  lower  cover  term  corrected  for  lower  cover  term  corrected 
for  lower  cover  shear  modulus  effect. 

284 

toy  FS-(ds/ W FS  * oy  RS-tfs/W  BS1'  "■  of  sPfflr  *b 
ds/t  terms,  front  and  rear  spar  terms  corrected  for  shear 
modulus  effects. 

285 

^ds/t,  sun  of  ds/t  terms. 

286 

Jsecf  in-4 
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TABLE  230.  TWT  ARRAY  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Array 

Location 

Description 

287 

Y , neutral  axis  of  section,  distance  from  upper  mold  line 

sect 

of  section,  in. 

28  S 

(Y  ) , , centroid  of  lower  cover,  distance  from  lower  mold 

v cov'  lwr' 

line  of  section,  in. 

289 

(XM)  , total  moment  of  cover  and  caps  about  the  upper  mold 

circs  j 

line  of  section,  in. 

290 

(XI  ) , sun  of  upper  and  lower  cover  area  moments  of  inertia 

x cov' 

about  the  neutral  axis,  and  initially  ( X Iq)  coy,  sun  of  upper 

and  lower  cover  area  moments  of  inertia  about  their  respective 
centroids,  lower  cover  term  corrected  for  elastic  modulus 
effects,  in. ^ 

291 

(I  ) , area  moment  of  enertia  of  front  spar  caps  about  the 

X ri> 

neutral  axis,  in.4  Initially  used  for  upper  cover  transfer 

term  calculations:  d¥^  distance  between  the  upper  cover  2 

centroid  and  the  sectionPneutral  axis,  in. , and  A *(dY ) , 

4 *4Pr  upr 

transfer  term  for  upper  cover  inertia,  in. 

292 

(XI  ) section  area  moment  of  inertia  about  the  neutral 

x sect 

axis,  in.4  Initially  used  for  lower  cover  transfer  term 

calculations:  dY,  distance  between  the  lower  cover 

lwr , 

centroid  and  the  section  neutral  axis,  in.,  and  A^* (Kj;)iwr 

•(dY.  )^,  transfer  tern  for  lower  cover  inertia,  in.4  Also 

lwr  4 

used  in  inertia  calculations  for  rear  spar  caps,  (I  ) DC,  in. 

293 

2 ^ 

LA  , upper  cover  area,  sq  in. 

upr  2 

294 

XA.  , lower  cover  area,  sq  in. 

lwr  2 

295 

(XA  ) cc,  front  spar  cap  area,  in. 

Ccip  rj  2 

296 

(XAcap)  j^,  rear  spar  cap  area,  in. 

297 

XA,  total  area  of  structural  material  at  section,  in.^ 

298 

Not  used. 

299 

Not  used. 

300 

Not  used. 
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TABLi  230.  TWT  ARRAY  LOCATIONS  1 THROUGH  330,  WT.IQIT 
ANALYSIS  WTA  AND  CONSTATS  (OM) 


locations  301  through  330  contain  analysis  control  constants  and  variables 
for  metallic  stringer  or  cap  synthesis  created  and/or  used  by  overlay 
(H',0)  subroutines  SF.CTD,  SFSCH,  WlTC,  TSOI,  STRG,  and  SI’RG0.  Data  in 
this  set  are  initially  computed  by  SFCTD  from  input  design  constraint 
information  for  each  analysis  station.  Subroutines  TSOI  and  STRG0  revise 
current  station  data  as  required  during  the  evaluation  of  synthesis  search 
points  specified  by  subroutine  SFSCH  as  b , ff^J^.  These  adjustments  are 

made  if  control  values  for  stringer  pcometry  synthesis  by  subroutine  STRG 
are  affected  by  crippling  criteria  elative  to  plate  buckling  or  by 
limiting  values  of  stringer  gage  to  skin  gage  ratios. 


I 

» 

1 

I 


) 

I 


\rray 

location  Description 


301  (L  ) ] , developed  length  of  current  stringer  based  on  minimum 

* * 

stringer  gage,  calculated  by  STRG,  in. 

302  2.0  (f  ) . , minimum  length  for  two  flanges,  calculated  bv  SI.CTD 

u min’  b h 

for  riveted  Z-stringcr  ami  lysis  by  STRG,  in. 


303 


304 


I 


303 


^min  ♦ n^.f  , developed  length  of  stringer  for  minimum  height 

and  maximun  flange  width  configuration,  calculated  by  SFCTD  for 
integral  or  riveted  Z-stringcr  analysis  by  STRG,  in. 

' ('\nax^  tmg’  max^mum  strin8cr  area  for  minimun  gage  configuration, 

j initially  calculated  by  SI.CTD,  subsequently  adjusted  and  reset 
by  TSCH  and  STRG,  sq  in. 

(L  ) mjn>  minimun  developed  length  of  stringer,  initially- 

calculated  by  SF.CTD,  revised  by  TSOI  if  (b/t)  based  on 
crippling  criteria  for  minimun  area  calculations  for  current 
stress  level,  reset  to  SHOT)  value  on  ISO!  return  to  SFSCH , 
in.  Used  also  by  SFSCH  and  B0TC  for  initial  data  calculations 
for  new  stringer  spacing  specified  by  SF.CTD  to  SFSCH. 
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TABU:  230.  TWT  ARRAY,  LOCATIONS  I THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


i — : 1 

Array 

Location 

Description 

306  i (LstPmax’  max*jnun  developed  length  of  stringer,  calculated  by 

SECTD  from  input  maximum  height  and  flange  values,  in. 

307  | (b/t)max,  control  point  for  integral  or  riveted  Z-stringer  synthesis 

by  STRG,  current  design  allowable  b/t  values  less  than  this  value 
1 are  checked  for  local  stability,  larger  values  direct  STRG  to 
size  stringer  to  satisfy  physical  geometry  relationships.  LECTD 
initially  computes  this  value  as  the  larger  of  h max/tmg  or 

£ /t  . If  the  control  value  is  based  on  h , stringer 
i max  mg  max 

analysis  code  word  IMX,  ND(71),  is  set  to  1,  and  to  2 if  based  on 

fnax*  Subroutine  TSCH  reconputes  these  values  if  crippling 

criteria  dictates  local  stability  requirements  or  if  stringer 
mininun  gage  increase  is  necessary  due  to  minimum  stringer  gage 
i to  skin  gage  ratio  requirements. 

308  ; h . /t  , minimum  stringer  web  b/t  for  minimum  size  configuration, 

min  mg 

initially  calculated  by  SECTD,  revised  by  TSCH  for  changes  in 
i minimun  stringer  gage. 

309  , h /t  , maximum  stringer  web  b/t  for  maximun  size  minimum  gage 
; max  mg 

i 1 stringer,  similar  to  location  308. 


310  f max/tmg»  similar  to  location  309,  except  for  maximum  flange  width. 

Value  initially  calculated  by  SECTD,  revised  by  TSCH  if  b/t  based 
on  crippling  criteria. 

311  f . /t  , similar  to  location  310,  except  for  minimum  flange  width. 

min  mg 

312  (b/t)^  reqj»  minimun  b/t  for  flange  design,  calculated  by  TSCH  from 

allowable  plate  buckling  or  crippling  b/t  for  current  stress 
level . 

313  (A  . ) . . , maximum  stringer  area  for  current  stress  level  point, 

str  min  i 

calculated  by  STRG0  as  the  larger  of  stringer  area  based  on 
minimum  specified  size  or  minimun  size  dictated  by  minimum  gage 
and  associated  web  height  and/or  flange  widths  required  for 
local  stability,  sq  in. 

314  (h  .)  . . , minimum  stringer  height  for  current  stress  level  point, 

str  min  l 

calculated  by  STRG0  is  the  larger  of  input  hn^n  or  minimum  web 
1 height  indicated  by  local  stability  and  minimum  gage,  in. 
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TABLE  230.  TOT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Array 

Locations 

315 


316 


Description 


317 


318 

319 

320 


(fupr)  minimum  width  of  riveting  flange  for  riveted  Z-stringer 

analysis  only,  calculated  by  STRG0,  similar  to  location  314,  0.0 
| for  integral  I-  or  Z-stringers,  in. 

! (f,  ) . . , minimum  width  of  outstanding  flange  for  integral  Z- 

lwr  mm  i 

or  riveted  Z-stringer  analysis,  similar  to  locations  314  and  315, 

0.0  for  integral  I -stringers,  in. 

(A  ) . . , maximum  stringer  area  based  on  stringer  gage 
max  ^d/ lj  i 

dictated  by  local  stability  b/t  at  maximum  stringer  height  or 
flange  widths,  calculated  by  STRG0  for  current  stress  level 
point,  sq  in. 

Not  used. 

Storage  location  for  intermediate  calculation  data,  STRG  and  STRG0. 
Storage  location  for  intermediate  calculation  data,  STRG  and  STRG0 


I Locations  321,  322,  323  and  324  are  used  by  STRG  for  temporary  storage  of 
stringer  analysis  control  data  computed  and  used  during  initial  STRG 
1 calculations  for  minimum  stringer  gage  adjustments  and  during  data  reset 
operations  at  the  conclusion  of  STRG  analysis  for  stringer  design. 


321 


322 


323 


324 


^stPmin  i’  strin8er  8a8e  computed  as  a function  of  skin  gage  based 

on  factor  specified  in  D(4S5) , input  variable  STRSK,  assumed  to 
be  minimum  stringer  gage  if  larger  than  input  value,  variable 
STRMN,  D(371) , when  skin  gage  is  critical  for  local  stability  b/t. 
If  the  skin  is  not  b/t  critical,  the  initial  value  is  reduced  by 
! the  square  root  of  the  ratio  of  required  skin  b/t  to  available 
1 skin  b/t,  with  the  lower  limit  for  the  resulting  gage  limited  by 
the  factor  specified  in  D(456) , variable  STRR0. 

|(t  Pmin  o’  temPorary  storage  location  for  input  minimum  stringer 

gage,  variable  STRMN,  D(271).  Used  for  initial  scaling  operation 
1 and  exit  reset  operations. 

Rtstr»  ratio  of  calculated  minimum  stringer  gage  to  input  minimum 

gage  for  initial  scaling  operations,  reciprocal  of  this  value  for 
exit  reset  operations. 

^str^cal  min’  calculated  value  of  stringer  minimum  gage  based  on 
skin  criteria  as  discussed  previously  for  location  321,  in. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CQNTT) 


Array 

| Locations  Description 

! Locations  325,  326,  and  327  are  used  for  TSCH  calculations  similar  to  those 
! for  STRG  discussed  previously  for  locations  321,  322,  323,  and  324,  except 
that  TSOI  operations  are  made  for  the  skin  gage  value  critical  for  local 
1 stability  b/t,  TSS (57). 

I 

325  (t  . ) . , same  as  location  322,  in. 

str'min  o * 

326  (t  ) , . , same  as  location  324,  in. 

str'cal  min 

327  Rtstr’  same  as  ^■ocat^on  323. 


Not  used. 
Not  used. 
'Not  used. 


The  following  descriptions  are  for  TWT  array  locations  57  through  96  as  used 
by  subroutine  VFCAL  during  evaluation  of  torque-box  web  requirements  for 
flutter  stiffness  criteria.  Refer  to  general  discussion  text  of  this  table 
for  additional  information.  This  data  set  is  described  here  for  clarity. 

57  (K^)upr(ds)upr»  web  length  for  upper  skin  corrected  for  effective 

l shear  modulus  of  web,  in.  Initially  (K^)  upper  skin  effective 
j shear  modulus  factor  = 1.0.  l^)r 

58  !(K„)-  (ds).  , web  length  for  lower  skin  corrected  for  effective 

G lwr  lwr 

shear  modulus  of  lower  cover,  in.  Initially  (Kr),  from 
| location  176.  lwr 

59  j (KG)pS(ds)pg,  web  length  for  front  spar  web  corrected  for  effective 

i shear  modulus  of  front  spar,  in.  Initially  (Kr)  c from  location 
| 177.  G FS 

60  j (K^pgCds)^,  web  length  for  rear  spar  web  corrected  for  effective 

| shear  modulus  of  rear  spar,  in.  Initially  (Kr)  c from  location 
178.  G 

61  I ^Vupr^upr^skin^upr’  effective  ds/t  £or  strength  design  upper 

skin.  Initially  (ds)  , in. 

I upr 

62  i lwr lwr^^skin^  lwr ’ e££ect^ve  ds/t  £or  strength  design  lower 

skin.  Initially  (ds)^,  in. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGH!' 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Array 

Locations 


Description 


63 

64 

65 

66 

67 

68 


(Kg) fs (ds) ps^  ^web^ FS * effective  for  strength  design  front 


spar  web.  Initially  (ds) pg , in. 

^G^RS^^RS^web^RS*  e^^ect^ve  ds/t  f°r  strength  design  rear  spar 
web.  Initially  (ds)^,  in. 

^skin^upr  VT*  uPPer  skin  8a8e  increment  for  flutter  design,  in. 
^tskin^lwr  VT’  l°wer  skin  8age  increment  for  flutter  design,  in. 
(dt^,)  ps  yq: * front  spar  web  gage  increment  for  flutter  design  in. 
(dt^e^Rs  yt’  rear  sPar  we^  2a2e  increment  for  flutter  design,  in. 


Locations  69  through  76  and  79  through  94  contain  4-cell  data  sets  of  step- 
wise stiffness  increase  parameters  for  the  4 -web  system  in  which  the  webs 
are  arranged  in  the  order  of  strength-design  gage  values,  starting  with 
the  thinnest  web  as  the  first  element,  through  the  thickest  as  the  fourth 
i element.  Integer  variables  Nl,  N2,  N3,  and  N4  (ND(41),  ND(42) , ND(43),  and 
ND(44))  contain  the  code  value  for  the  torque -box  web  assigned  to  the 
ordered  set,  1 for  upper  skin,  2 for  lower  skin,  3 for  front  spar  web,  and 
4 for  rear  spar  web.  Locations  77  and  78  contain  data  for  the  current  web 
from  the  ordered  set.  YTCAL  uses  integer  variable  J,  ND(30) , for  the 
ordered  set  and  analysis  step  index,  and  integer  variable  N,  ND(31) , for 
the  torque -box  web  index. 


69 

70 

71 

72 

73 

74 


LAt^  web  gage  increase  for  web  1,  sum  of  thickness  increment  for 
steps  1,  2,  3,  and  4,  in. 

Tdt^,  web  gage  increase  for  web  2,  sum  of  thickness  increments  for 
for  steps  2,  3,  and  4,  in. 

£dt^,  web  gage  increase  for  web  3,  sum  of  thickness  increments  for 
steps  3 and  4,  in. 

£dt^,  web  gage  increase  for  web  4,  sum  of  thickness  increment  for 
step  4,  in. 

dtj,  web  gage  increase  for  step  1,  web  gage  difference  between  webs 

2 and  1,  or  less  if  ds^  and  dt^  results  in  required  stiffness,  in. 
i At 2,  web  gage  increase  for  step  2,  web  gage  difference  between  webs 

3 and  2,  or  less  if  ds^  + ds^  and  dt^  results  in  required  stiff- 
ness after  accounting  for  dt^  effects,  in. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  AND  CONSTANTS  (CONT) 


Array 

Location  Description 

75  Aty  web  gage  increase  for  step  3,  web  gage  difference  between  webs 

4 and  3,  or  less  if  ds^  + ds^  + ds^  arid  dt^  results  in  required 
stiffness  after  accounting  for  4t^  and  dt^  effects,  in. 

76  dt^,  web  gage  increase  for  step  4,  web  gage  increase  required  using 

ds^  + ds^  + ds^  + ds^  to  satisfy  requirement  after  accounting  for 
effects  of  dtj,  dt^,  and  Aty  in. 

77  CtQ) i+j > web  gage  for  step  i + 1,  used  in  steps  1,  2,  and  3,  in. 

78  (d  )./(t  ).  ,,  ds/t  value  for  current  web  element  using  (t  ).  , . 

s'i  oi+l  6 oi+l 

79  [K  ds/(t  )]_,  ds/t  term  for  first  web  element  of  ordered  set. 

u 0 1 

80  [K„ds/(t  )]_,  ds/t  term  for  second  web  element  of  ordered  set. 

U o L 

81  [K^ds/ (tQ)  ] j,  ds/t  term  for  third  web  element  of  ordered  set. 

82  [K^ds/ (tQ) ]^,  ds/t  term  for  fourth  web  element  of  ordered  set. 

83  (K^ds) ^ , ds  value  for  first  web  element  of  ordered  set,  in. 

84  (K_ds)_,  ds  value  for  second  web  element  of  ordered  set,  in. 

u l 

85  (Krds)_,  ds  value  for  third  web  element  of  ordered  set,  in. 

86  | (K^ds)^,  ds  value  for  fourth  web  element  of  ordered  set,  in. 

87  j (t  )..,  first  web  thickness  of  ordered  set,  in. 

i 0 

88  ! (t  )_,  second  web  thickness  of  ordered  set,  in. 
i 0 L 

89  i (t0)3»  third  web  thickness  of  ordered  set,  in. 

90  (tQ)^,  ^ourt^  web  thickness  ordered  set,  in. 

91  ; (KGds)J,  web  length  for  first  step  calculations,  in. 

j 

92  , (K^ds)^.  web  length  for  second  step  calculations,  sum  of  first  and 

second  ds  of  ordered  set,  in. 

93  (K^ds)^,  web  length  for  third  step  calculations,  sum  of  first, 

second,  and  third  ds  of  ordered  set,  in. 

94  (K^ds)^ , web  length  for  fourth  step  calculations,  sum  of  first, 

! second,  third,  and  fourth  ds  of  ordered  set,  in. 
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TABLE  230.  TWT  ARRAY,  LOCATIONS  1 THROUGH  330,  WEIGHT 
ANALYSIS  DATA  \ND  CONSTANTS  (CONCL) 


Array 

Location 

Description 

95 

96 

2 

(J?ds/t)re^j,  ds/t  required  for  flutter  stiffness,  (4A  . 

Initially  A J,  difference  between  required  and  available  J,  in.^ 
CTds/t)avail,  current  step  ds/t  value,  initially  available  cLs/t 

for  strength  design,  . 

m i 
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TABLE  231.  TWT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGHT 
PER  INCH  DATA,  SUBROUTINE  WTPIN 


General  information  for  array  TWT: 

Blank  common  reference  location  = CD (1101) 

Array  size  = 100  cells 

Locations  331  through  400  of  array  TWT  are  used  for  storage  and  retrieval 
of  section  weight  per  inch  data  calculated  by  subroutine  WTPIN  at  each 
analysis  station,  for  metallic  structures  in  overlay  (10,0)  and 
advanced  composite  structures  in  overlay  (18,0).  Computed  data  for 
each  station  are  saved  by  WTPIN  in  array  TW,  locations  1 through  550, 
arranged  in  11  50-cell  data  sets  - set  1 in  locations  1 through  50  for 
the  tip  station,  and  locations  501  through  550  for  the  root  station. 
Each  set  consists  of  station  data  from  TWT(331)  - TWT(380) . These 
11 -station  data  sets  are  used  by  subroutine  CSECW  for  weight  analysis 
of  center -sect ion  structures  and  by  subroutine  DLPVT  for  weight  esti- 
mation of  fixed  torque-box  structures  deleted  and  replaced  with  pivot 
structures  of  variable -sweep  wing  designs.  Locations  331  through  400 
are  set  to  0.0  values  by  WTPIN  before  current  station  analysis  is  made. 
Subroutine  PRTC  prints  the  contents  of  locations  331  through  393  under 
control  of  internal  print  control  word  IPB  for  each  station  analyzed. 


Array 

Location 

Description 

...  

1-330 

Defined  in  Table  330.  Station  weight  data  computed  by  subrou- 

* 

tines  WTCAL  and  BHDJT  and  stored  in  locations  121-144,  186-190, 
193,  and  194  are  used  by  WTPIN.  Torque-box  weight  coefficients 
used  by  WTPIN  as  array  DEL  variables  are  stored  in  locations 
251  through  280.  The  coefficient  values  of  array  DEL  are 
created  by  subroutine  CNSTC. 

Locations 

331  through  354  contain  weight-per-inch  values  computed  from  the 

cross-sectional  areas  stored  in  TWT(121)  - TWT(144).  Values  for  data 

items  in 

locations  333,  339,  344  through  347,  353,  and  354  are  subsequently 

changed  by  WTPIN. 

331 

fwskin>upr’  uPPcr  covcr  skin  weight,  lb/ in. 

332 

(Wskin)iwr»  i°wer  cover  skin  weight,  lb/ in. 

333 

(wrib).  intermediate  rib  or  spar  weight,  8rib  • 8rife  web'  Afib*  p, 
lb/in. 

334 

(wstr)upr*  uPPer  cover  stringer  or  cap  weight,  lb/ in. 

335 

(wstPlwr'  lower  cover  stringer  or  cap  weight,  lb/ in. 
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TABLE  231.  TWT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGH! 
PER  INCH  DATA,  SUBROUTINE  Wl'PIN  (CON'!) 


r 


Array 

Location 


Description 


53b 

557 

538 

339 

340 

341 

342 

343 

344 

345 
54b 
347 
548 

349 

350 

351 

352 


(w  . . . ) , upper  cover  miscellaneous  skin  weight,  lb/ in. 

misc  skin  upr’ 

(w  . , . , lower  cover  miscellaneous  skin  weight,  lb/ in. 

v misc  skin  lwr’  6 

w , cover- to-support  structure  attachment  weight,  lb/ in. 

cl  t L 

(Aw  ) , miscellaneous  attachment  weight  increment  for  flutter 

all  V L* 

design,  initially  (w  . ) , lb/ in. 

b 7 misc  rib 

(Aw  . . ) upper  cover  skin  weight  increment  for  flutter 

skin  upr  VI- 

design,  lb/in. 

(Aw  . . )i  ...  f lower  cover  skin  weight  increment  for  flutter 
skur  lwr  VI- * * 

design,  lb/in. 

(Awstr)^r  yp  upper  cover  stringer  or  cap  weight  increment  for 
flutter  design,  lb/ in. 

(Awstr)1^r  lower  cover  stringer  or  cap  weight  increment  for 
flutter  design,  lb/in. 

*Wweb^FS’  ^ront  sPar  wc^  initially  SWj.g,  lb/ in. 

^web^RS’  rear  spar  WC^  we^t»  initially  ZwRg,  lb/in. 

(w'capjps*  fr°nt  spar  cap  weight,  lb/ in. 

(w  )^g,  rear  spar  cap  weight,  Ib/in. 

(Aw^^jpg  front  spar  web  weight  increment  for  flutter  design, 
lb/ in. 

^Wweb^RS  VF*  rear  sPar  we^  increment  for  flutter  design, 

lb/in. 

(Aw^^yp,  intermediate  rib  or  spar  weight  increment  for  flutter 
design,  11, 

(Aw  . j upper  cover  miscellaneous  skin  weight 

misc  skin  upr  VF’  b 

increment  for  flutter  design,  lb/ in. 

(Aw  . . . ),  lower  cover  miscellaneous  skin  weight 

misc  skin7  lwr  VP  6 

increment  for  flutter  design,  lb/ in. 
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TABLE  231.  TWT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGHT 
PER  INCH  DATA,  SUBROUTINE  WTPIN  (CONT) 


Array 

Location 

Description 

353 

(Wskin  FS/RS^upr*  we^8^lt  uPPer  cover  skin  overhang  material 

at  front  and  rear  spar,  initially  (£watt)  yp,  stringer- to- skin 

attachment  weight  increment  for  flutter  design,  lb/ in. 

354 

^wskin  FS/RS^lwr*  we*8ht  of  lower  cover  skin  overhang  material  at 
front  and  rear  spar,  initially  (Aw  ^ yp»  miscellaneous  rib 
or  spar  structure  weight  increment  for  flutter  design,  lb/in. 

355 

fw  . )rc,  weight  of  miscellaneous  structure  and  attachment  items 
for  front  spar,  lb/ in. 

356 

(w  . weight  of  miscellaneous  structure  and  attachment  items 

misc  RS’  6 

for  rear  spar,  lb/ in. 

357 

^misc^rib’  miscellaneous  rib  or  spar  structure  weight,  lb/ in. 

358 

G£WcoV)upr*  total  upper  cover  weight,  strength  and  flutter  design, 
lb/in. 

359 

^Wcov^upr’  tota*  lower  cover  weight,  strength  and  flutter  design, 
lb/ in. 

360 

Iwrib»  total  intermediate  rib  or  spar  weight,  strength  and  flutter 
design,  lb/ in. 

361 

ZWpg,  total  front  spar  up  and  web  weight,  strength  and  flutter 
design,  lb/in. 

362 

Zw^g,  total  rear  spar  cap  and  web  weight,  strength  and  flutter 
design,  lb/in. 

363 

"rib’  we^t  one  at  t^ie  ourrout  analysis  control  station, 
multirib  designs  only,  0.0  for  multispar  and  fulldepth  honeycomb 
sandwich  designs,  lb/side. 

364 

W^R,  root  rib  weight,  root  station  only,  lb/side. 

365 

(W  ) _ , root  rib  cap  weight,  root  station  only,  lb/side, 
cap  KK 

1049 


TABLE  231.  TOT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGHT 
PER  INCH  DATA,  SUBROUTINE  OTP  IN  (CONI') 


Array 

Location 

Description 

3bb 

^wetpRR*  r00t  caP  we^8ht,  root  station  only,  lb/side. 

367 

(W  . root  rib  miscellaneous  and  attachment  weight,  root 

station  only,  lb/side. 

368 

Not  used. 

369 

Not  used. 

370 

Not  used. 

371 

Ew„u,  total  torque-box  weight,  strength  and  flutter  design, 
Id 

lb/ in. 

372 

Not  used. 

573 

Not  used. 

374 

Iw  . , total  miscellaneous  structure  and  attachment  weight, 

misc’  b * 

strength  and  flutter  design,  lb/ in. 

375 

(Aw  . . , , . ) , incremental  weight  of  upper  cover  skin 

skin  chordwise  upr  6 

splice  or  pad  material,  distributed  as  a chordwise  strip  along 
the  structural  chord  of  the  current  analysis  station,  lb/side. 

376 

(Awsj^n  chordwise'*  lwr’  incremental  weight  of  lower  cover  skin 
splice  or  pad  material,  distributed  as  a chordwise  strip  along 
the  structural  chord  of  the  current  analysis  station,  lb/side. 

377 

(Awatt)^jiorjw^se,  attachment  weight  for  chordwise  splice  or 
bulkhead,  distributed  as  a chordwise  strip  along  the  structural 
chord  of  the  current  analysis  station,  lb/side. 

378 

Wblhd»  we^*lt  bulkhead,  distributed  as  a chordwise  strip  along 

the  structural  chord  of  the  current  analysis  station,  lb/side. 

379 

Wrib’  °ne  intermediate  rib  at  the  current  analysis 

station,  rib  to  be  locally  replaced  with  bulkhead,  computed  for 
multirib  designs  only,  0.0  for  multispar  or  fulldepth  honeycomb 
sandwich  designs,  lb/side. 
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TABLE  231.  TOT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGHT 
PER  INCH  DATA,  SUBROUTINE  WTPIN  (CONI’) 


Array 

Location 

Description 

380 

ZAv/yp,  total  torque-box  weight  increment  for  flutter  design, 
lb/ in. 

381 

ZWpNjL,  total  surface  weight,  lb/in. 

382 

Iw_D,  total  torque-box  weight,  lb/in. 

383 

2wle,  total  leading  edge  weight,  lb/ in. 

384 

XWpg,  total  trailing  edge  weight,  lb/ in. 

385 

XwWTC„,  total  surface  secondary  structure  weight,  lb/ in. 
MIoL 

386 

XAwyp,  total  weight  increment  for  flutter  design,  lb/ in. 

387 

^WTB^  chordwise’  total  we*8ht  of  local  chordwise  structures  of 
torque-box,  computed  by  subroutine  WTCAL  as  additional  weights 
to  be  combined  with  spanwise  structures,  lb/sHe.  These  items 
are  assumed  to  be  uniformly  distributed  along  the  structural 
chord  of  the  current  analysis  station  for  mass  distribution 
analysis. 

388 

(XAWTB)c^or(jwise  total  weight  of  local  chordwise  structures 

at  the  outboard  station  of  the  current  torque-box  panel,  computed 
by  OTCAL  as  one-half  of  the  calculated  weights  of  these  struc- 
tures for  the  previous  analysis  station,  if  any,  lb/side. 

389 

(£AW^.g) chorciwise  jg»  total  weight  of  local  chordwise  structures 
at  the  inboard  station  of  the  current  torque-box  panel,  computed 
by  WTCAL  as  one-half  of  the  calculated  weights  of  these  struc- 
tures for  the  current  analysis  station,  if  any,  lb/side.  Total 
calculated  weight  used  for  the  root  panel. 

1051 


TABLE  231.  TWT  ARRAY,  LOCATIONS  331-400,  SECTION  WEIGHT 
PER  INCH  DATA,  SUBROUTINE  WTPIN  (CONCL) 


r 

Array 

Location 

Description 

392-398 

399 


1 (ZAWLg)^^,  total  weight  of  torque-box  structural  provisions  and 
fittings  for  concentrated  mass  attachment  to  the  current  torque- 
box  panel,  set  up  by  WTCAL  from  structure  weight  increments 
computer  by  subroutine  OL,  overlay  (15,0),  and  currently  stored 
| in  subarray  DPCDL  (reference  location  T (220)  - T (229 ) ) , Ib/side. 

! (2AW_„)  , total  weight  of  torque-box  structures  for  the 

current  panel,  consisting  of  items  not  represented  by  iw„,u  in 

ID 

location  382.  Computed  by  WTCAL  as  the  total  weight  oi  the  items 
stored  in  location  TWTf  10b)  - PVT (109),  plus  TWT(14G)  if  tip 

I panel,  or  TWT(5())  if  root  panel  (Table  230),  lb/side. 

I 

j Not  used . 

^cov^upr  °r  ^cov^lwr’  temP°rarY  storagc  location  for  upper  or 
lower  cover  weight  coefficient,  used  by  WTPIN  for  total  cover 

weight  per  inch  calculations.  Initially  (t  ) or  (t  ).  , front 

W i ^ W Ku 

and  rear  spar  web  gage,  used  by  WTPIN  for  front  spar  weight  per 
inch  calculations,  in. 

(w  , ),.C/K  . rc  or  (w  . )nc/K  . n„,  temporary  storage  for 

web  ES  mi  sc  FS  v web  RS  misc  RS  * v ® 

front  and  rear  spar  calculations  by  WTPIN,  lb/in. 


TABU.  232.  TKT  ARRAY,  LOCATIONS  331-400,  CENTER- SECTION  WEIGHT 

DATA,  SUBROUTINE  CSECW 


General  information  for  array  WT: 

Blank  cormxjn  reference  location  * CD(1101) 

Array  size  = 400  cells 

Locations  331  through  400  of  array  WT  are  used  for  storage  and 
retrieval  of  center- section  weight  per  inch  data  calculated  by  sub- 
routine CSECW,  and  used  to  estimate  center-section  structure  weights 
for  metallic  designs  in  overlay  (9,0)  and  advanced  composite  designs 
in  overlay  (18, Oj.  Computed  data  are  based  on  outer  panel  root 
station  design  reflected  in  the  station  1 weight- per- inch  data  set 
stored  as  a 50-cell  block  in  TW(501)  - TW(550)  by  subroutine 
WTP I N (Table  231).  Center- section  weight-per-inch  at  the  side  of 
body,  Y = bj/2,  and  vehicle  centerline,  Y * 0.0,  are  computed  by 
CSECW  and  stored  as  identical  sets  in  locations  331  plus  333  through 
354,  and  332  plus  357  through  378.  These  items,  plus  additional 
centerline  rib  data  in  locations  355,  356,  379,  and  380,  are  saved 
as  a 50-cell  data  set  in  array  TW,  locations  551  through  600,  for 
use  by  subroutine  DLPVT  in  the  weight  estimation  of  fixed  torque-box 
structures  deleted  and  replaced  with  pivot  structures  of  variable- 
sweep  wing  designs.  Calculated  weights  for  center-section  structures 
are  stored  in  array  TSS,  locations  1 through  50  (Table  236).  TWT 
(380),  TSS ( 1 ) - TSS (50) , and  TW(5S0)  - TW(600)  are  all  set  to 
0.0  values  by  CSECW  before  logic  check  for  center-section  weight 
analysis.  Subroutines  TB0PT,  overlay  (9,0),  and  ATR0PT,  overlay 
(18,0),  use  subroutine  PRTH  to  print  the  contents  of  TWT(331)  - 
TKT(393)  plus  TSS(l)  - TSS(54)  under  control  of  internal  print 
control  word  IPA  (logic  tests  made  only  if  center -sect ion  weights 
are  calculated). 


Array 

Location  Description 


331 

332 


(I  WcsEc^bj/2’  center'secti°n  weight  at  side-of-body,  lb/in. 
^2wCSEC^C/L’  center‘sect^on  weight  at  centerline,  lb/in. 


Locations  333  through  354  contain  weight  per  inch  data  for  the  center- 
section  components  at  the  side-of-body  station,  b./2.  These  weights  are 
based  on  root  station  weights  of  corresponding  outer-panel  torque-box 
components  adjusted  for  differences  in  weight  coefficient  values. 


333 


(Zw  ) , 

cov  upr,  bj/2 


total  upper  cover  weight  at  side-of-body  lb/in.' 
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lABLi:  232.  TNT  ARRAY,  LOCATIONS  331-400,  CliNTIiR  - ShCT  I ON  Mil  13  IT 
DATA,  SUBROUTINE  CSF.CW  (CONT) 


\rray 
. ocation 

334 

333 

53o 

33'’ 

538 

350 

54(i 

541 

342 

343 

34- 1 

345 

34b 

34" 

348 

349 

350 

551 

552 


353 


Description 


(£v  i , ,,,  total  lower  cover  weight  at  side-of-hody , lh/in. 

cov  upr  bj/2 

( 2w  total  intermediate  rib  or  spar  weight  at  side  of- 

rib  bj/2 

body,  lh/in. 

i£wIC,).  ,,,  total  front  spar  weight  at  side-of-body,  lb/in. 

IS  Pj/- 

I Iw^ij  i , , total  rear  spar  weight  as  side-of-body,  lb/in. 

(Ik  . j.  ,,,  total  miscellaneous  structure  and  attachment 
misc  b,/2 

weight  at  side-of-body,  lb/in. 

<Wskin^upr  b ul)Per  cover  skin  weight  at  side-of-body,  lb/in. 

Iw  tlJUj)r  ^ uPl’er  cover  stringer  or  cap  weight  at  side-of 
Ixxly,  lb/ in. 

Iw  . , . ) , upper  cover  miscellaneous  skin  weight  at 

misc  skin  upr  by  2 

side-of  body,  lb/ in. 

,Wskin^lwr  bj/1’  lowor  cover  skin  weight  at  side-of-body,  lb/in. 

(w  tr)^  h " * l°wer  cover  stringer  or  cap  weight  at  side-of 
body,  lb/ in. 

Iw  . . . ),  . /n,  lower  cover  miscellaneous  skin  weight  at 

misc  skin  Iwt  bj/2’  6 

side-of-body,  lb/ in. 

(w^ap)pc,  ^ j-'*  front  spar  cap  weight  at  side-of-body,  lb/in. 

(w  )DC  u /t»  rear  spar  cap  weight  at  side-of-body,  lb/ in. 
cap  ks  Dj/  ^ 

|w  front  spar  web  weight  at  side-of-body,  lb/in. 

web  rb  hj/~ 

(Wweb^RS  b / ” rear  sPar  we^  at  side-of-body,  lb/in. 

Not  used. 

Not  used. 

Not  used. 

(Aw  . . , . . ) , incremental  weight  for  upper  cover 

skin  chord  wise  upr  hj/2  11 

skin  material  distributed  as  a chnrdwise  strip  at  the  side-of- 

body,  provisions  for  chordwise  skin  splice  or  bulkhead  attach 

skin  pads,  lb/ side. 

(Aw,.  . . ).  . ...  incremental  weight  for  lower  cover 

skin  chord  wise  Iwt  bi/Z 

skin  material  distributed  as  a chord  wise  strip  at  the  side-of- 
body  for  skin  splice  or  pad,  lb/side. 
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TABLE  232.  TOT  ARRAY,  LOCATIONS  331-400,  CENTER- SECTION  WEICHT 

DATA,  SUBROUTINE  CSECW  (COOT) 


Array 

Location 


Description 

(Aw  ^ attachment  weight  for  skin  splice  or 

att  chord  wise  b^/2  6 r 

bulkhead,  distributed  as  a chordwise  strip  at  the  side-of- 

body,  lb/ side. 

^blhd^C/L’  we^ht  of  bulkhead  at  centerline,  lb/side. 
^Watt^C/I  blhd’  cover  attachments  for  centerline 

bulkhead,  lb/side. 


Locations  357  through  378  contain  weight  per  inch  data  for  the  center- 
section  components  at  the  centerline  station.  These  weights  are  based  on 
side-of-body  weights  stored  in  locations  333  through  354  adjusted  for 
cross-section  differences  between  the  stations. 

357  (Iw  ) ,./f  , total  upper  cover  weight  at  centerline,  lb/ in. 

cov  upr  C/L  ^ 6 ’ 

358  (Iw  ).  , total  lower  cover  weight  at  centerline,  lb/in. 

cov  lwr  C/L 

359  ( 2 Wrib^c/I » total  intermediate  rib  or  spar  weight  at  centerline,  , 

lb/ in. 

360  (IWpj,)^/!  , total  front  spar  weight  at  centerline,  lb/in. 

361  ( I wr^)c/l*  total  rear  sPar  weight  at  centerline,  lb/in. 

362  (Iw  . , total  miscellaneous  structure  and  attachment  weight 

mi  sc  C/L  6 

at  centerline,  lb/ in. 

363  ^Wskin^u  r C/L’  ^P61  cover  skin  weight  at  centerline,  lb/ in. 

364  ^WstPupr  C/I  * ^P61*  cover  stringer  or  cap  weight  at  centerline, 

lb/ in. 

365  (w  . , . ) upper  cover  miscellaneous  skin  weight  at 

misc  skin  upr  C/L  6 

centerline,  lb/in. 

366  ^skin^lwr  C/L’  lower  cover  skin  weight  at  centerline,  lb/in. 

367  (wstr^lwr  C/L’  lower  cover  stringer  or  cap  weight  at  centerline, 

lb/ in. 

368  (wmisc  skin^lwr  C/L’  lower  cover  miscellaneous  skin  weight  at 

centerline,  lb/in. 

369  (Wcap^FS  C/L’  ^ront  sPar  caP  weight  at  centerline,  lb/in. 

370  ^wcap^RS  C/L’  rear  sPar  caP  we*8ht  at  centerline,  lb/in. 
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TABU-  232.  TWT  ARRAY,  LOCATIONS  331-400,  CENTER- SECTION  WEIGHT 

DATA,  SUBROUTINE  CSECW  (CONCL) 


Array 

Location 

Description 

371 

(w  , ) . front  spar  web  weight  at  centerline,  lb/ in. 

web  r o L/  L f 

372 

(Wweb^RS  C/L’  rear  sPar  We^  a£  centerline»  lb/ in. 

373 

Not  used. 

374 

Not  used. 

375 

Not  used. 

376 

(Aw  . . , , . ) incremental  weight  for  upper  cover 

skin  chord  wise  upr  C/L  6 ^ 

skin  material  distributed  as  a chordwise  strip  at  the  center- 

line,  nrovisions  for  chordwise  skin  splice  or  bulkhead  attach 

skin  pods,  lb/side. 

377 

(Aw..  , , . ).  _/t,  incremental  weight  of  lover  cover 

skin  chord  vise  lwr  C/L;  6 

skin  material  distributed  as  a chordwise  strip  at  the  center- 

line  for  skin  splice  or  pad,  lb/side. 

Lri 

OO 

(Aw  ^ , attachment  weight  for  skin  splice  or 

v att  chord  wise  C/L  6 ^ 

bulkhead,  distributed  as  a chordwise  strip  at  the  centerline, 

lb/side. 

379 

^cap^C/L  blhd’  centerli-ne  bulkhead  cap  weight,  lb/side. 

380 

^web^C/L  blhd'  center^ine  bulkhead  web  weight,  lb/side. 

381 

397 

Not  used. 

398 

(W  . ) or  (W  . ) , temporary  storage  for  front  and  rear 

misc  rb  misc  Kb 

calculations,  lb/in. 

399 

^misc^rib’  temPorarY  storage  for  miscellaneous  weight 
calculations,  lb/ in. 

400 

W , temporary  storage  for  miscellaneous  weight  calculations, 

att 

lb/ in. 
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TABLE  233.  TWT  ARRAY,  LOCATIONS  1 THROUGH  50  AND  311  THROUGH  400, 
TORQUE-BOX  WEIGHT  INCREMENT  DATA  FOR  PIVOT  DESIGNS,  SUBROUTINE  DLPVT 


General  information  for  array  TWT: 

Blank  common  reference  location  = CD (1101) 

Array  size  = 400  cells 

Locations  331  through  400  of  array  TWT  are  used  by  subroutine 
DLPVT  to  compute  weights  of  outer-panel  torque-box  and  center- 
section  structures  to  be  replaced  with  pivot  structures.  Weights 
are  computed  from  the  12  50-cell  weight-per-inch  data  sets  stored 
in  array  TW,  locations  1 through  600.  Incremental  weight  for  the 
outer-panel  torque -box  are  stored  in  array  TWT,  locations  1 
through  50;  center -sect ion  weights  are  stored  in  array  TSS,  loca- 
tions 1 through  50.  These  output  arrays  are  subsequently  combined 
with  the  basic  ''clean  wing"  weight  summary  sets  and  used  in  overlay 
(17,0)  for  final  weight  calculations.  Outer-panel  data  used  by 
DLPVT,  TW(1)  - TW(550),  consist  of  subroutine  WTPIN  data  computed 
and  stored  in  TWT(331)  - TWT(380),  Table  231.  Center-section  data, 
TW(551)  - TW(600),  are  computed  by  subroutine  CSEW,  stored  in 
TWT(331)  - TWT(380),  Table  232.  Subroutine  DLPVT  initializes 
TWT (331)  - TWT (400)  to  0.0  values  before  calculations  are  made. 
Locations  1 through  50  of  output  arrays  TWT  and  TSS  are  set  to 
0.0  values  by  subroutines  TB0PT,  overlay  (9,0),  for  metallic 
designs,  or  subroutine  ATB0PT,  overlay  (18,0),  for  advanced  com- 
posite designs.  These  subroutines  use  subroutine  PRTH  to  print 
the  contents  of  arrays  TSS  and  TWT,  under  control  of  internal 
print  control  word  IPA  (logic  tests  are  made  only  if  pivot  designs 
are  evaluated) . 


Array 

' Locations 


Description 


j 

« 

I 


1 — 1 

Locations  1 through  50  contain  outer-panel  torque-box  weights  to  be 
subtracted  from  the  basic  "clean  wing"  weights  calculated  and  stored  in 
TWT(l)  - TWT(50)  by  subroutine  WTCAL  (Table  230).  Data  in  these  loca- 
tions are  identical  to  those  of  Table  230,  except  that  locations  39 
through  50  are  not  used  by  DLPVT  and  contain  0.0  values.  Subroutine 
DLPVT  initially  computes  these  items  in  terms  of  weights  per  side 
then  converts  them  into  weights  per  air  vehicle.  The  weights  are  com- 
puted as  positive  values;  in  overlay  (17,0),  subroutine  PRTD  subtracts 
these  values  from  "clean  wing"  totals  during  computations  of  final  weights.' 


I'ABLK  233.  TWT  ARRAY,  LOCATIONS  1 THROUGH  50  AND  311  THROUGH  400, 

imp- -box  wi-iarr  incrim-at  data  ior  pivot  designs,  subroutine  dlp\t  (cont) 


1 


4 

5 

6 


8 


!»  I 
1(1 

j 

11  ! 
I 

I 

12 

13 

I 

14 

15 
It) 

17 

18 
n> 

20 

21 


23 


(AZW'  , total  torque -box  weight,  lb  per  A/V. 

In 

(AZW  ) , total  lower  cover  weight,  lb  per  A/V. 

cov  upr 

(AZW  1,  , total  lower  cover  weight,  lb  per  A/V. 

cov  lwr 

(AIAK  ) , total  torque -box  weight  increment  for  flutter 

I B Vr 

design,  lb  per  A/V. 

AZW  .^,  total  intermediate  rib  or  spar  weight,  lb  per  A/V 

AZW  , total  front  spar  weight,  lb  per  A/V. 

AZW  , total  rear  spar  weight,  lb  per  A/V. 

Kb 

AZW  . , total  miscellaneous  structure  and  attacliment  weight, 

mi  sc 

lb  per  A/V. 

CA  W . . ) , upper  cover  skin  weight,  lb  per  A/V. 

skin  upr’ 

(A  Wgtr)  r,  upper  cover  stringer  or  cap  weight,  lb  per  A/V. 

(AW  . . . ) , upper  cover  miscellaneous  skin  weight,  lb 

v mi  sc  skm  upr  h 

per  A/V. 


(AW,.  ) , , lower  cover  skin  weight,  lb  per  A/V. 

skin  lwr 

(AW,tr)  , lower  cover  stringer  or  cap  weight,  lb  per  A/V. 

(AW  . , . , lower  cover  miscellaneous  skin  weight,  lb 

mi  sc  skin  lwr’ 

per  A/V 

(AW  ) , front  spar  cap  weight,  lb  per  A/V. 

Cclp  r j 

(AW’we^)pg,  front  spar  web  weight,  lb  per  A/V. 

(AW  )j^.,  rear  spar  cap  weight,  lb  per  A/V. 

(AW  . rear  spar  web  weight,  lb  per  A/V. 

web  Rb 

(AW  upper  cover  skin  weight  increment  for  flutter 

skin  upr  VI- 

design,  lb  per  A/V. 

(AWstr)  ^j.,  upper  cover  stringer  or  cap  weight  increment  for 

flutter  design,  lb  per  A/V. 

(AW  . , . ) upper  cover  miscelleneous  skin  weight 

v misc  sknrupr  VI-  1 ^ b 

increment  for  flutter  design,  lb  per  A/V 

(AW  . . J.  lower  cover  skin  weight  increment  for  flutter 

skin  lwr  VI-  b 

design,  lb  per  A/V. 


(AW  lower  cover  stringer  or  cap  weight  increment 

for  flutter  design,  lb  per  A/V 
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TABLE  233.  TWT  ARRAY,  LOCATIONS  1 THROUGH  50  AND  311  THROUGH  400, 
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( 

i Array 
iLocation 

Description 

(AW  . , . ),  lower  cover  miscellaneous  skin  weight 

misc  skin'lwr  VF*  6 

1 

increment  for  flutter  design,  lb  per  A/V. 

! 25 

i 

(AWrib)yp»  intermediate  rib  or  spar  weight  increment  for  flutter 
design,  lb  per  A/V. 

26 

^"web^FS  VF'*  ^ront  sPar  we^  wei8^t  increment  for  flutter  design, 
lb  per  A/V. 

27 

^"web^RS  VF*  rear  S^)ar  WC^  we^8^lt  increment  for  flutter  design, 
lb  per  A/V. 

28 

(AW  )^  , miscellaneous  structure  and  attachment  weight  increment 
for  flutter  design,  lb  per  A/V. 

20 

0.0,  not  used. 

30 

AWbihd»  bulkhead  weight,  lb  per  A/V. 

31 

AW^,  root  rib  weight,  from  location  35,  lb  per  A/V. 

32 

(AW  ) , root  rib  cap  weight,  from  location  36,  lb  per  A/V. 

CBp  KK  " j 

33 

(AW  root  rib  web  weight,  from  location  37,  lb  per  A/V. 

34 

(AW  . ) , root  rib  miscellaneous  and  attachment  weight,  from 

location  38,  lb  per  A/V. 

35 

A'Vj^,  root  rib  weight,  lb  per  A/V. 

36 

(AWcap)|^»  root  rib  cap  weight,  lb  per  A/V. 

37 

(AW^e^RR*  root  rib  web  weight,  lb  per  A/V. 

38 

(AW  . )nn,  root  rib  miscellaneous  and  attachment  weight,  lb  per 
A/V. 

39-50 

0.0,  not  used. 

Locations  51  through  330  are  not  used  for  DLPVT  calculations.  (Refer  to 

Table 

230.) 

51-330 

Not  used. 
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TABLE  233.  TWT  ARRAY,  LOCATIONS  1 THROUGH  50  AND  311  THROUGH  400, 
TORQU1  BOX  WEIGHT  INCREMENT  DATA  E'OR  PIVOT  DESIGNS,  SUBROUTINE  DLPVT  (CONI) 


Array 

i Location  Description 

j Location!  331  through  36b  contain  outer-panel  torque-box  weights  computed 

1 from  the  weight-per-inch  data  stored  in  TW(1)  through  TW(550).  These 
weights  include  the  torque- box  structures  between  the  inboard  and  outboard 
lug-rib  stations  determined  by  subroutine  PIV0T.  These  locations  are  used 
by  subroutine  DLPVT  to  sum  the  weights  of  affected  torque-box  panel  weights 
based  on  the  structural  reference  line  stations  for  the  11  outer  panel 
analysis  stations  and  the  lug-rib  stations.  Subroutine  DLPVT  logic  is 
programmed  to  start  the  accumulation  of  weights  at  the  outermost  full  or 
partial  panel  first,  proceeding  inboard  until  the  root  panel  or  the  panel 
which  contains  the  inboard  lug-rib  has  been  evaluated.  If  the  inboard  lug- 
rib  is  within  the  center- section,  outer-panel  integration  is  stopped  and 
additional  computations  made  for  estimation  of  center-section  weights 
to  be  deleted. 


331 

^"skin^u  r’  uPPer  cover  skin  weight,  lb/side. 

332 

^skin^lwr*  lowei  cover  skin  weight,  lb/side. 

333 

(Wrib»  intermediate  rib  or  spar  weight,  lb/side. 

534 

• 

(W  ) r»  upper  cover  stringer  or  cap  weight,  lb/side, 
s i upr 

335 

O'str^h/r*  lower  cover  stringer  or  cap  weight,  lb/side. 

336 

(W  . . . ) , upper  cover  miscellaneous  skin  weight,  lb/side, 

misc  skin  upr’  6 

537 

(W  . , . , lower  cover  miscellaneous  skin  weight,  lb/side, 

misc  skin  lwr  * 

338 

W , cover  attacliment  weight,  lb/side.  1 

art 

339 

(AW^)^,  miscellaneous  attacliment  weight  increment  for  flutter 
design,  lb/side. 

340 

^"skin^upr  VF*  u*"Per  cover  skin  weight  increment  for  flutter 
design,  lb/side. 

341 

(AW  . . ),  lower  cover  skin  weight  increment  for  flutter 

skin  lwr  VF  & i 

design,  Ib/side. 

342 

(AWstPupr  VF’  uPPer  cover  stringer  or  cap  weight  increment  for 
flutter  design,  lb/side. 

343 

(AW  yp,  lower  cover  stringer  or  cap  weight  increment  lor 

flutter  design,  lb/side. 


TABU:  233.  TOT  ARRAY,  LOCATIONS  1 THROUGH  50  AND  311  THROUGH  400, 
TORQUE-BOX  WEIGHT  INCREMENT  DATA  FOR  PIVOT  DESIGNS,  SUBROUTINE  DLPVT  (COOT) 


Array 
| Location 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 


Description 

(Wweb)ps»  front  spar  web  weight,  lb/side. 

(Wweb^RS*  rear  sPar  we^  we*8ht,  lb/side. 

(W  )„„,  front  spar  cap  weight,  lb/side, 
cap  rb 

(W  )Dc » rear  spar  caP  weight,  lb/side, 
cap  Kb  " lw 

(AWweb)pS  yp  ^ront  sPar  web  weight  increment  for  flutter  design, 
lb/side. 

(^Wweb)RS  VF’  rear  sPar  we^  we^ht  increment  for  flutter  design, 
lb/side. 

(AW  ^)yp»  intermediate  rib  or  spar  weight  increment  for  flutter 
design,  lb/side. 

(AW  . . . ) upper  cover  miscellaneous  skin  weight 

misc  skin  upr  VF*  ™ 6 

increment  for  flutter  design,  lb/side. 

(AW  . , . ).  lower  cover  miscellaneous  skin  weight 

mi  sc  skin  lwr  VF'  6 

increment  for  flutter  design,  lb/side. 

(Wski„  FS/RS^upr'  of  upper  cover  skin  overhang  material  at 

front  and  rear  spars,  lb/side. 

(Wskin  FS/RS^lwr’  of  lower  cover  skin  overhang  material  at 

front  and  rear  spars,  lb/side. 

(W  . )__,  weight  of  miscellaneous  structure  and  attachment  items 

misc  FS*  & 

for  front  spar,  lb/side. 

(W  . )nc,  weight  of  miscellaneous  structure  and  attachment  items 
misc  RS 

for  rear  spar,  lb/ side. 

^Wjnisc^rib*  n,isceHaneous  or  sPar  structure  weight,  lb/side. 

(4Wskin  chorxlwise’upr’  i"cra*!ntal  weieht  °f  “PP«  “ver  skin 

splice  or  pad  material  along  the  structural  chords  of  affected 
analysis  stations,  lb/side. 
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TABLE  233.  TUT  miY,  LOCATIONS  1 THROUGH  50  and  511  THROUGH  400, 
TORQUE-BOX  WEIGNT  INCREMENT  DATA  FOR  PIVOT  DESIGNS,  SUBROUTINE  DLPVT  (CONI') 


1 Array 
[location 

Description 

359 

(AW  . . , , . ),  , incremental  weight  of  lower  cover  skin 

v skin  chordwise' lwr’ 

l 

splice  or  pad  material  along  the  structural  chords  of  affected 
analysis  stations,  lb/side. 

360 

(AW  , , . , attachment  weight  for  chordwise  cover  splice  or 

v atr chordwise’  * 

bulkheads  at  the  affected  analysis  stations,  lb/side. 

! 361 

\ 

\lhd*  wei«ht  at  affected  analysis  stations,  lb/side. 

| 362 

AW  wei8ht  intermccliate  ribs  replaced  with  bulkhead  ribs  at 

affected  analysis  stations,  multirih  designs  only,  0.0  for 
multispar  or  fulldepth  honeycomb  sandwich  designs,  lb/sidc. 

363 

WRR’  we^ht  of  root  rib,  lb/side. 

364 

(W  )DD,  weight  of  root  rib  caps,  lb/side, 
cap  KK 

365 

(''web^RR’  we^t  root  we^*  iW/side. 

366 

(W  . )nnl. weight  of  miscellaneous  structure  and  attachment  items 
v misc'RR’  6 

for  root  rib,  lb/side. 

367-377 

Not  used. 

Locations 

378  through  400  are  used  for  storage  and  retrieval  of  geometry 

control 

station  values  and  weight  calculation  constants  computed  during 

outer-panel  torque-box  and  center- section  analysis. 

■ 378 

(AW  . . ...  ) , upper  cover  skin  increment  for  chordwise 

skin  chordwise  upr  rr 

splice  and  pads,  center- section  analysis  only,  lb/side. 

379 

(AW  , . , , . ).  , lower  cover  skin  increment  for  chordwise 

skin  chordwise  lwr 

splice  and  pads,  center- section  analysis  only,  Ib/side. 

380 

(widthpg^g,  structural  width  of  torque-box  at  outboard  analysis 
control  station  for  current  outer-panel  torque-box  panel,  in. 

Also,  (^  ^att^ chordwise*  cover  sPl*ce  or  bulkhead  pad  weights 
for  center- section  analysis,  lb/side. 
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Array 

Location 

Description 

381 

K^idth*  widtn  factor  for  calculation  of  chordwise  element  weights, 
outer-panel  and  center- section  analysis. 

382 

(Y.  -rJto*  inboard  analysis  control  station  for  current  outer- 
\ 1 b Id 

panel  torque-box  panel,  in. 

383 

(Y\  jy)0g>  outboard  analysis  control  station  for  current  outer-  , 

panel  torque -box  panel,  in.  j 

384 

! 

(AY^)/2.0,  one-half  of  affected  panel  span,  in.  i 

385 

W , weight  at  inboard  station  of  affected  panel  for  current  ! 

1 D | 

structural  element,  lb/ in. 

386 

W-g,  weight  at  outboard  station  of  affected  panel  for  current 
structural  element,  lb/ in. 

387 

(Wjb) ref » inboard  station  weight  of  reference  outer-panel  torque- 
box  or  center- section  panel  for  current  structural  element, 
lb/ in. 

388 

(W^ref*  outboard  station  weight  of  reference  outer-panel  torque- 
box  or  center -section  panel  for  current  structural  element, 
lb/in. 

389 

(R  . ) , ratio  of  distance  between  affected  panel  inboard  station 

and  inboard  control  station  of  reference  outer-panel  torque-box 
or  center- section  panel  to  structural  span  of  reference  panel. 

390 

^A^0B’  outk°arc*  station  factor  for  affected  panel  similar  to 
location  389. 

391 

(AY.)td,  distance  between  inboard  station  of  affected  panel  and 
inboard  control  station  of  reference  outer-panel  torque-box 
panel,  in. 
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Array 

Location  Description 

392  (AY^g,  ^^stance  between  outboard  station  of  affected  panel  and 

inboard  control  station  of  reference  outer-panel  torque-box 
panel,  in. 

393  ^^A^ref’  sPan  re^erence  outer  panel  torque-box  panel,  in. 

394  (Y^ ) IB'  ^n^oarc^  station  of  affected  panel,  inboard  lug-rib  station 

or  inboard  outer-panel  analysis  station  of  current  reference 
panel,  in. 

595  (Ya  )0b>  outboard  station  of  affected  panel,  outboard  lug  rib 

station  or  inboard  outer- panel  analysis  station  of  current 
reference  panel,  or  side -of -fuselage  station  for  center  section, 
in. 

596  (Y^)^  rib’  structural  station  for  inboard  lug-rib,  in. 

I 397  ^ \ ^ IB  rib’  structural  station  for  outboard  lug  rib,  in. 

398  (Y0B^rib'  Y‘coor^^nate  inboard  lug-rib,  in. 

( 399  ^IB^rib’  Y'coor^inate  outboard  lug  rib,  in. 

400  Intermediate  calculation  data. 
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TABLE  234.  PT  ARRAY,  SUBRDlflTNE  PIV0T 


General  information  for  array  PT : 

Blank  common  reference  location  = T (901) 

Array  size  * 100  cells 

Array  PI  in  conjunction  with  array  S (Table  235)  is  used  for  storage  and 
retrieval  of  the  calculated  data  for  pivot  structure  analysis.  The 
contents  of  PT  and  S are  printed  by  subroutine  PIV0T  at  the  end  of  the 
pivot  analysis  under  control  of  IP (26) , case  control  card  1,  column  26. 
The  output  is  identified  by  the  title  "T  at  End  Pivot."  Contents  of 
locations  T(881)  through  T(1200)  are  printed  with  PT  array  starting 
at  location  901,  and  S array  at  location  1001. 

The  included  sketches,  identified  and  referred  to  as  sketches  a through 
c,  are  included  as  part  of  this  table  to  supplement  the  descriptions 
of  each  array  location.  The  sketches  are  also  referred  to  in  the  S 
array  descriptions  of  Table  235. 

Array 

Sketch 

Location 

Variable 

Ref 

Description 

1 

YCPVT 

a 

Structural  distance  from  tip  to  centerline 
of  pivot  parallel  to  elastic  axis,  in. 

2 

CKEC 

- 

Cube  of  inboard  rib  web  thickness,  in^. 

3 

ARM 

d 

Couple -arm,  distance  between  midpoints 
of  outboard  lugs  at  pivot  centerline,  in. 

4 

ym 

a 

Structural  distance  from  tip  station  to 
line  normal  to  the  elastic  axis  passing 
through  the  pivot  centerline,  in. 

5 

DXPVI 

a 

Location  of  pivot  centerline  aft  of  local 
leading  edge  as  fraction  of  pivot  station 
chord . 

6-7 

- 

- 

Not  used 

8 

pvrv 

V^,  net  ultimate  design  shear  at  pivot 
centerline  computed  at  pivot  station 
projection  on  elastic  axis,  lb. 

9 

PVTM 

Mxa,  net  ultimate  design  bending  moment  at 
pivot  station  projection  on  elastic 
axis,  in-lb. 

10 

PVTD 

- 

Mold  line  depth  of  wing  at  pivot  station, 

11-29 

- 

- 

Not  used 

30 

■ 

“ 

Tangent  of  rear  spar  sweep  angle  of  refer- 
ence planform. 

31 

XRj 

c 

Difference  between  fuselage  station  of  rear 
spar  intercept  at  centerline  and  fuselage 
station  of  pivot,  in. 
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TABLE  234.  PT  ARRAY,  SUBROUTINE  EIV0T  (CONI') 
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TABLE  234.  PT  ARRAY,  SUBROUTINE  PIV0T  (CONT) 


Array 

Location 

Variable 

Sketch 

Ref 

Description 

32 

R 

e 

Length  of  line  labeled  "Rq,"  line  passing 

33 

Cos  (a) 

e 

through  pivot  centerline  and  rear  spar 
intercept  of  planform  centerline,  in. 
Cosine  of  angle  labeled  "a." 

34 

Sin  (a) 

e 

Sine  of  angle  labeled  "a." 

35 

Cos  (Ars) 

- 

Cosine  of  rear  spar  sweep  angle. 

36 

Sin  (Ars) 

- 

Sine  of  rear  spar  sweep  angle. 

37 

Sin 

e 

Sine  of  sum  of  rear  spar  sweep  angle 

38 

(ARS  + a) 

UTH 

siNum 

e 

and  angle  labeled  "a." 

Difference  between  most-aft  and  most- 

39 

forward  sweep  positions  of  leading  edge, 
radians. 

Sine  of  Dp|. 

40 

C0SDTH 

- 

Cosine  of  l>m. 

41 

- 

- 

Not  used. 

42 

X1 

c 

Length  of  line  labeled  "Xj,"  in.  When 

43 

Vi 

e 

Yr  = 0,  this  equals  Xr^. 
Refer  to  location  32,  in. 

44 

- 

Not  used. 

45 

Rn 

e 

Length  of  line  labeled  MRn>"  in. 

46 

Cos  (on) 

e 

e.g.:  1st  pass  - Rn  = Rq 

2nd  pass  - = Ri 

3rd  pass  - Rn  = R2 
Cosine  of  angle  labeled  "an." 

47 

Sin  (an) 

e 

Sine  of  angle  labeled 

48 

Sin  (Aa) 

e 

Sine  of  angle  labeled  "Aa," 

49 

Cos  (Aa) 

e 

Cosine  of  angle  labeled  "Aa." 

50 

Sin 

e 

Sine  of  (D^  + Aa). 

Cosine  of  (D^  + Aa). 

Ratio  of  squares  of  Sin(Dj^j  + Aa)  and 

51 

(I>ni  +Aa) 
Cos 

e 

52 

0>ni 

- 

53 

R + 1 
n 

R 

o 

- 

SinCARg  ♦ Aa) . 

Ratio  of  (R  + 1)  to  R . 
v n o 
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Array 
Locat  ion 

Variable 

Sketch 

Ref 

Description 

54 

r.0D 

- 

Ratio  of  edge  distance  to  outer-diameter. 

55 

I10T 

- 

Ratio  of  outer-diameter  to  lug  thickness. 

50 

S0D 

Required  outer- diameter  based  on  input 
bearing  stress,  in. 

57-59 

- 

Not  used. 

00 

*UI 

d 

Thickness  of  upper  inboard  lug  at  pivot 
centerline,  in. 

61 

'I'Ll 

d 

Thickness  of  lower  inboard  lug  at  pivot 
centerline,  in. 

62 

d 

Thickness  of  upper  outboard  lug  at  pivot 
centerline,  in. 

05 

1 L0 

d 

Thickness  of  lower  outboard  lug  at  pivot 
centerline,  in. 

64 

P 

d 

Couple  force  on  outboard  lug  for  design 
bending  moment,  lb. 

65 

rBR 

. 

Allowable  bearing  stress  for  pivot  bear- 
ings, psi. 

60 

0L) 

a 

Outer-diameter  of  pivot  pin,  in. 

67 

c: 

Tension  cutoff  stress  for  lug  design  based 
on  input  factor  in  Df 189) , variable 
PliRFTU,  psi. 

68 

in 

a 

Inner-diameter  of  pivot  pin,  in. 

69 

liDIST 

b,c 

Pivot  lug  edge  distance,  in. 

70 

Yr 

c 

Y-coordinate,  inboard  rib,  in. 

71 

YrIB 

- 

Distance  from  tip  station  to  inboard  rib 
along  elastic  axis,  in. 

72-74 

” 

— 

Not  used.  (Any  data  in  these  locations 
not  pertinent  to  pivot  analysis.) 

1 7S 

%IB 

Net  ultimate  design  bending  moment  at 
inboard  rib  for  most -forward  pi  an form 
position,  in-lb. 

70 

tUR 

— 

Thickness  of  inboard  upper  lug  at  inboard 
rib,  in. 

77 

‘lr 

" 

Thickness  of  inboard  lower  lug  at  inboard 
rib,  in. 

78 

|}RIB 

- 

Depth  of  section  at  inboard  rib,  in. 

79 

CARIB 

Depth  of  inboard  rib,  in. 
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TABU-  234.  PT  ARRAY,  SUBROUTINE  PIV0T  (CONTI’) 


Array 

Location 

Variable 

Sketch 

Ref 

Description 

80 

WRIB 

. 

Width  of  inboard  rib,  in. 

81 

Tan  ale 

“ 

Tangent  of  sweep  of  leading  edge  element 
line  for  reference  position. 

82 

A function  based  on  sweep  angle  of  leading 
edge  and  used  to  estimate  bending  moment 
at  pivot  in  swept  position  based  on  known 
bending  moment  in  forward  position,  used 
in  conjunction  with  value  in  location  86. 

83 

TRIBM 

' 

Maximum  required  web  thickness  for  inboard 
rib  for  all  sweep  positions  analyzed,  in. 

84 

Sum  of  total  incremental  sweep  angles 
lx? tween  forward  and  aft  positions, 
radians. 

85 

A0 

Incremental  sweep  angle  required  to  sweep 
movable  panel  through  each  sweep  posi- 
tion through  the  most -aft  position, 
radians. 

8(i 

mul  ♦ «i 

Definition  same  as  location  82,  but  angle 
as  sweep  of  leading  edge  in  swept 
position. 

87 

\i »’ 

' 

Bending  moment  at  rib  for  sweep  position 
being  analyzed,  in- lb. 

88 

all  HVI) 

Sweep  angle  of  leading  edge,  most- forward 
position,  radians. 

89 

ALL  AFI’ 

Sweep  angle  of  leading  edge,  most-aft 
position,  radians. 

90-91 

- 

- 

Not  used. 

92 

“ 

“ 

Sine  of  leading  edge  sweep  angle  for 
position  being  analyzed. 

93 

' 

Width  of  inboard  rib  divided  by  couple 
arm  at  inboard  rib  (rib  aspect  ratio). 

94 

krib 

Buckling  coefficient  for  rib  web.  Used  in 
shear  buckling  equation  for  web  with 
sinply  supported  edges. 

95 

- 

- 

Not  used. 

9b 

!rib 

Thickness  of  inboard  rib  web  based  on 
loads  at  sweep  position  being  analyzed, 
in. 
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Array  Sketch 

I x>cat  ion  Va  r i ah  lc  Re  f 


Rescript  ion 

Not  used. 

Distance  between  inboard  rib  station  and 
pivot  station,  in. 

Dist;mce  between  chord  element  lines  of 
pivot  and  rear  spar  plane  at  centerline 
of  reference  pi  an  form,  in. 

b/2,  semi -span  of  reference  pi  an  form,  in. 


NOT!!:  YPVT  is  Y-coordinate  of  ])ivot 

centerline,  blank  common  reference 
location  = T('.)OO),  in. 
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TABU;  23. S.  S ARRAY,  SUBROUTINE  PIV0T 


General  information  for  array  S: 

Blank  comnon  reference  location  = T(1001) 

Array  size  = 200  cells 

Array  S in  conjunction  with  array  PT  (Table  234)  is  used  for  storage 
and  retrieval  of  the  calculated  data  for  pivot  structure  analysis. 
Hie  contents  of  S and  PT  are  printed  by  subroutine  PIV0T  at  the  end 
of  the  pivot  analysis  under  control  of  IP(26),  case  control  card  1, 
column  26.  The  output  is  identified  by  the  title  "T  at  End  Pivot." 
Contents  of  locations  T (881)  through  T(1200)  are  printed,  with 
S array  starting  at  location  1001  and  PT  array  at  location  901. 

Sketches  for  the  identification  letters  a through  e referred  to  in 
array  descriptions  that  follow  are  included  with  the  PT  array 
descriptions.  Refer  to  Table  234  for  the  sketches  and  a pictorial 
representation  of  dimensional  data  stored  in  array  S. 


Array 

Location 

Variable 

Sketch 

Ref 

Description 

1 

*1 

c 

Length  of  line  labeled  "Xi"  of  inboard 
lug,  in. 

2 

*2 

c 

Length  of  line  labeled  "X2"  of  inboard 
lug,  in. 

3 

Ll 

c 

Length  of  line  labeled  "L]"  of  inboard 
lug  and  equals  square  root  of  (JCi2  + Ygj2) , 
in. 

4 

L2 

c 

Length  of  line  labeled  "L2"  of  inboard 
lug  and  equals  square  root  of  (X22  + Yri2)  , 
in. 

5 

L11 

c 

Length  of  line  labeled  "Ln"  of  inboard 
lug  and  equals  square  root  of 
(Lj2  - EDIST2),  in. 

6 

L22 

c 

Length  of  line  labeled  "L22"  of  inboard 
lug  and  equals  square  root  of 
(L22  - EDIST2),  in. 

7 

c 

Sum  of  two  products  - 

((L22)CYRI)  + (EDIST)  (X2})’  in  * 

TABU:  235.  S ARRAY,  SUBROUTINE  PIV0T  (CONI’! 


Array 

location 

Variable 

Sketch 

kef 

Rescript  ion 

8 

c 

Difference  of  two  products  7 

( (LDIST)  (YR1)  - (L22JCX2J),  in". 

9 

TAN  (a  + b) 

c 

Tangent  of  angles  (a  + h). 

10 

- 

c 

Suni^of  products  { (Rl.jj)  (YRj)  + (LDIST)  ( Xj ) ) , 
in*". 

Difference  of  two  products  ((LDIST) 

(YRj ) - (Lil)fXiJ),  in2. 

11 

c 

12 

TAN  (d  + c) 

c 

Tangent  of  angles  (d  + c) . 

13 

- 

- 

Counter  for  iteration  loop  in  subroutine 
ti:i 

14 

0 

c 

H.I.. 

Angle  labeled  "0"  on  inboard  lug,  radians. 

15 

A 

c 

Twice  area  of  triangles  "55"  and  "22"  and 
circular  sector  "33"  of  inboard  lug, 
computed  as  l-DIST  fl-u  + 1-22  + 0'  1:1*1  ST) , 

! lo 

ainb 

c 

Total  area  of  inboard  lug  less  area  of  hole 
for  pin,  computed  as  1/2  (A  + ( X]  + Xj ) 
Yri)  - tt(0D)2/4.O,  in2. 

17 

bfwd 

c 

effect ivc  inboard  lug  width  forward  of 
pin  hole  at  pivot  centerline,  computed  as  1 
X2  - 0D/2  + Ygj/TANla  + bj,  in. 

18 

1 

1 

1 

bjut 

c 

effective  inboard  lug  width  aft  of  pin 
hole  at  pivot  centerline,  computed  as 
Xj  - 01)/ 2 + YRj/TAN(d  + cl,  in. 

19 

Bx 

c 

Total  effective  inboard  lug  width  at  pivot 
centerline,  (Bait  + Brvr) > in. 

20 

B 

Smaller  of  the  two  effective  widths  (Bnvp> 
Bait)  f°r  usc  *n  subroutines  I'LL  and  11:1. 
when  lug  is  being  sized  at  pivot  center- 
line, or  width  of  total  lug  when  sizing 
is  for  wider  portion  of  lug,  in. 

21 

A 

Length  of  lug  being  analyzed  by  subroutines 
THE  and  Till,,  in. 

22 

CA 

d 

Couple  arm  at  point  being  analyzed  by 
subroutines  Tldi  and  TLL,  in. 

23 

M A 
x A 

Net  ultimate  design  bending  moment  at  point 
being  analyzed  by  subroutines  THE  and 
l’l;L,  in-lb. 
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Array 

Location 

Variable 

Sketch 

Ref 

Description 

24 

lrs 

e 

Length  of  rear  spar  between  spar  inter- 
cepts of  Rn  and  Rq,  in. 

25 

ya 

b 

Location  of  outboard  lug-rib  referenced  to 
vehicle  centerline,  in. 

26 

“ 

“ 

Width  of  structural  box  at  vehicle  center- 
line  in  aerodynamic  reference  system,  in. 

27 

C 

a 

b 

Width  of  structural  box  at  outboard  lug- 
rib,  in. 

28 

“ 

b 

Distance  between  pivot  and  rear  spar  plane 
at  pivot  centerline,  in. 

29 

*u 

b 

Length  of  line  labeled  "Xu"  of  outboard 
lug,  in. 

30 

X22 

b 

Length  of  line  labeled  "X_  " of  outboard 
lug,  in. 

31 

L20 

b 

Length  of  line  labeled  "L  " of  outboard 
lug,  in. 

32 

L30 

b 

Length  of  line  labeled  "L^"  of  outboard 
lug,  in. 

33 

L40 

b 

Length  of  line  labeled  "L^"  of  outboard 
lug,  in. 

34 

b 

Sum  of  two  products  ((YAYp)(L,n)  + 
(X22)(EDIST)),  in2. 

35 

yayp 

b 

Length  of  outboard  lug  measured  from  pivot 
centerline  to  outboard  lug-rib,  in. 

36 

_ 

b 

Difference  of  two  products  ((EDIST) 
(YAYP)  - (L30) (X22)) » in2- 

37 

TAN 

(ao  + bo) 

b 

Tangent  of  angle  (ao  + b0). 

38 

" 

b 

Sum  of  two  products  ((EDIST)  (Xu)  + (L40) 
(yAYP))>  in2- 

39 

b 

Difference  of  two  products  ((EDIST) 
OOVYP)  " (L4oHxll))»  in2* 

40 

TAN 

(Cq  + d0) 

b 

Tangent  of  angle  (c0  + do) . 

41 

- 

- 

Not  used. 

42 

0o 

b 

Angle  labeled  "0O"  on  outboard  lug,  radians. 

43 

^o 

b 

Twice  area  of  triangles  "3M  and  "5"  and 
circular  sector  "6"  of  outboard  lug,  in2. 

44 

VlT 

b 

Total  area  of  outboard  lug  less  area  of 
hole  for  pivot  pin,  in2. 
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Array 

Location 

Variable 

Sketch 

Ref 

Description 

45 

bfwd0 

b 

Effective  outboard  lug  width  forward  of 
pin  hole  at  pivot  centerline,  in. 

4b 

baft0 

b 

Effective  outboard  lug  width  aft  of  pin 
hole  at  pivot  centerline,  in. 

47 

- 

- 

Wing  box  depth  at  outboard  lug- rib,  in. 

48 

“ 

Couple  arm  to  react  design  bending  load  at 
outboard  rib,  in. 

49 

^U0R 

“ 

Thickness  of  upper  outboard  lug  at  outboard 
rib  location,  in. 

50 

• 

Thickness  of  lower  outboard  lug  at  outboard 
rib  location,  in. 

51 

YRIB0 

• 

Structural  distance  between  tip  station 
and  outboard  lug- rib,  in. 

52-53 

- 

- 

Not  used. 

54 

Difference  between  pin  outer-diameter  from 
current  sizing  pass  and  pin  outer- 
diameter  from  previous  sizing,  pass,  in. 

55 

0Dj 

Outer-diameter  of  pivot  pin  from  previous 
sizing  pass,  in. 

5b 

K 

Buckling  coefficient  for  plate  shear 
buckling  equation  based  on  plate  aspect 
ratio  of  lug  from  subroutine  TEE. 

57 

T 

MAX 

* 

Maximum  thickness  of  lug  from  all  sweep 
positions  analyzed  with  subroutine  TEE,  in. 

58 

Difference  between  leading  edge  sweep 
angle  of  current  position  and  initial 
forward  position,  radians. 

59 

- 

- 

Not  used. 

60 

AA 

Incremental  sweep  angle  to  rotate  movable 
panel  to  aft  position,  subroutine  TEE, 
radians. 

61 

M 

*A 

Net  ultimate  design  bending  moment  at 
current  position  being  analyzed  by  sub- 
routine TEE,  in -lb. 

62 

AU; 

.Sweep  angle  of  leading  edge  at  sweep 
position  currently  being  analyzed  by 
subroutine  THE,  radians. 

63 

- 

- 

Not  used. 

64 

Sine  of  current  leading  edge  sweep  angle, 
subroutine  TEE. 
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Array 

Location 

Variable 

Sketch 

Ref 

Description 

65 

- 

- 

Cosine  of  current  leading  edge  sweep  angle, 
subroutine  TEE. 

66 

P 

s 

~ 

Side  load  applied  to  lug  at  current  sweep 
position,  subroutine  TEE,  lb. 

67 

P 

c 

' 

Compression  load  applied  to  lug  at  current 
sweep  position,  subroutine  TEE,  lb. 

68 

- 

- 

Intermediate  calculation  for  location  69. 

69 

A 

Term  "A"  for  a cubic  equation  involving 
thickness  of  lug  under  combined  shear 
and  compression  loads  to  insure  zero  or 
positive  margins,  subroutine  TEE. 

70 

B 

Term  "B"  of  preceding  cubic  expression, 
defined  as: 

3 3/2  + t3  L0 
(O 

Let  X = t3,  then 

A # +B=i 
(x)3/2  X 

or 

p + B = X 

Vx 

or 

v/x  (X-B)  -A  = 0 = f (X) 

71 

yx 

- 

Square  root  of  X. 

72 

f(X) 

“ 

Function  of  X = /x  (X-B) -A,  subroutine 
TEE. 

73 

X 

Assumed  value  for  X,  subroutine  TEE. 
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Array 

Location 

Variable 

Sketch 

Ref 

Description 

74 

1 1,11(1 

- 

Thickness  of  lug  for  current  sweep  position 
being  analyzed  b>  subroutine  Tlili,  in. 

75 

Sweep  angle  of  leading  edge  at  sweep  posi- 
tion currently  being  analyzed  by  sub- 
routine ILL,  radians. 

7d 

K 

Buckling  coefficient  for  plate  shear 
buckling  equation  based  on  plate  aspect 
ratio  of  lug,  subroutine  Till,. 

77 

'max 

- 

Maximum  thickness  of  lug  from  all  sweep 
positions  analyzed  by  subroutine  THI.,  in. 

78 

i 

Difference  between  sweep  angles  of  leading 
edge  in  current  sweep  position  being 
analyzed  by  subroutine  lid.  and  initial 
forward  sweep  position,  radians. 

79 

MxA 

Net  ultimate  design  bending  moment  at. 
current  sweep  position  being  analyzed 
bv  subroutine  ILL,  in- lb. 

SO 

AIJi 

“ 

Current  sweep  angle  of  leading  edge,  sub- 
routine llil.,  radians. 

81 

- 

- 

Not  used. 

82 

Sine  of  current  leading  edge  sweep  angle, 
subroutine  11:1.. 

85 

' 

. 

Cosine  of  current  leading  edge  sweep 
angle  subroutine  Till.. 

81 

P 

s 

Side  load  applied  to  lug  at  current  sweep 
position,  subroutine  llil,,  lb. 

85 

I 

i 

't 

Tension  load  applied  to  lug  at  current 
sweep  position,  subroutine  llil.,  lb. 

8(i-87 

- 

Not  used. 

88 

A 

| Term  "A"  for  cubic  equation  involving  lug 
thickness  for  lug  under  combined  shear  and 
tension  loads  to  insure  positive  or  zero 
margins,  subroutine,  Tlib. 

80 

B 

Term  "B"  for  preceding  cubic  equation, 
subroutine  llil.. 

90 

! 

X 

0 

Assumed  value  of  X for  iterative  solution 
of  cubic  equation  by  subroutine  TEL , 
equation  defined  as: 

f (XJ  = 0 = X - (A  + BxV/? 
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Array 

Sketch 

Location 

Variable 

Ref 

Description 

91 

X1 

Calculated  value  for  X,  using  assumed 

value  in  location  90,  subroutine  TEL. 

92 

X,-X 

- 

Difference  between  calculated  and  assumed 

I O 

X,  subroutine  TCL. 

93 

‘lug 

- 

Thickness  of  lug  for  current  sweep  position 

being  analyzed  by  subroutine  TEL,  in. 

94 

- 

- 

Not  used. 

95 

- 

- 

Weight  of  inboard  lugs,  lb/side. 

90 

- 

- 

weight  of  outboard  lugs,  lb/side. 

97 

- 

- 

Weight  of  pivot  pin,  lb/side. 

98 

- 

- 

Weight  of  inboard,  lug  rib,  lb/side. 

99 

yrib0 

- 

Structural  distance  between  tip  station 

and  outboard  lug-rib,  in. 

100-120 

- 

- 

Not  used. 

121 

ID2 

- 

Square  of  inner-diameter  of  pivot  pin,  in^. 

122 

L10 

b 

Length  of  line  labeled  "Lj  " of  outboard 

lug,  in. 

123 

a + b 

c 

Sim  of  angles  labeled  "a"  and  "b"  of 

inboard  lug,  radians. 

124 

d + c 

c 

Sum  of  angles  labeled  "d"  and  "c"  of 

inboard  lug,  radians. 

125 

a + b 
o o 

b 

Sun  of  angles  labeled  "ao"  and  "bo"  of 
outboard  lug,  radians. 

126 

c + d 
o o 

b 

Sum  of  angles  labeled  "c  " and  "d  " of 

0 0 

outboard  lug,  radians. 

127 

1 BRo 

- 

Bearing  stress  from  previous  sizing 

pass,  psi. 

128 

‘ 

Difference  between  current  and  previous 
bearing  stresses,  psi. 

129 

c 

b 

Angle  labeled  Mc0"  of  outboard  lug  when 

U 

Yayp  equals  EDI ST,  radians. 

130 

a 

e 

Angle  labeled  "a,"  radians. 

131 

b,e 

Difference  between  27r  and  sum  of  angles 
c0t  or,  and  DfH,  radians. 

132 

- 

b,e 

Sine  of  A 

133 

- 

b,e 

Cosine  of  A'Jf 

134 

- 

b,e 

Sine  of  ( a + Ai/0 . 

135 

- 

b,e 

Cosine  of  (a  + A iff). 

136 

- 

b,e 

Sine  of  (Ars  + Ai/0 . 

157 

b,e 

Ratio  of  squares  of  sines  of  angles  Dpj 
and  (Ars  + . 
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Array 

location 

Variable 

Sketch 

Ref 

Descript  ion 

138 

- 

- 

Intermediate  calculation  for  estimating 
location  of  inboard  lug-rib. 

139 

? 

"1 

c 

list  i muted  length  of  l,j  when  Y^yp  is  less 
th;m  1:1)1  ST,  in. 

140 

_ 

b,c 

Analysis  code,  value  of  f+1)  indicates 
that  Y\  and  Yp  were  estimated  by  logic 
for  the  condition:  Y\yp  less  Lh;m  1:1)1  ST. 

141 

- 

- 

Not  used. 

142 

heading  edg'-*  sweep  angle  for  sweep  posi 
tion  yielding  maximuiii  upper  inboard  lug 
thickness  at  pivot  centerline,  radians. 

143 

heading  edge  sweep  angle  for  sweep  posi- 
tion yielding  maximum  lower  inboard  lug 
thickness  at  pivot  centerline. 

144 

heading  edge  sweep  angle  for  sweep  posi- 
tion yielding  maximum  upper  inboard  lug 
thickness  at  inboard  lug- rib,  radians. 

145 

heading  edge  sweep  angle  of  sweep  posi- 
tion yielding  maximum  lower  inboard  lug 
thickness  at  inboard  lug-rib,  radians. 

140 

leading  edge  sweep  angle  of  sweep  position 
yielding  maximum  upper  outboard  lug 
thickness  at  pivc*  centerline,  radians. 

1 17 

leading  edge  sweep  tingle  of  sweep  position 
yielding  maximum  lower  outboard  lug 
thickness  at  pivot  centerline,  radians. 

148 

heading  edge  sweep  tingle  of  sweep  position 
yielding  maximum  upper  outboard  lug 
thickness  at  outboard  lug-rib,  radians. 

149 

heading  edge  sweep  tingle  of  sweep  position  1 
yielding  maximum  1 iwcr  outboard  lug 
thickness  tit  outbotnd  lug-rib,  radians. 

150-134 

- 

- 

Not  used. 

155 

f’(Xj 

• 

hirst  derivative  of  f(Xj  defined  for 
location  70. 

iso 

i 

f"(Xj 

- 

Second  derivative  of  f ( Xj  defined  for 
location  70. 

157 

An  intermediate  calculated  value  used  in 
estimating  a new  value  of  X based  on 
previous  estimate  of  X. 

158-200 

Not  used. 
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TABLE  236.  TSS  ARRAY,  TOTAL  WEIGHT  SUMMARY  DATA, 
SUBROUTINES  TB0PT  AND  ATB0PT 


I 

! 


General  information  for  array  TSS: 

Blank  conrnon  reference  location  = T(1961) 

Array  size  = 100  cells 

Total  calculated  weight  suimary  information  for  the  three  gross 
weight  points  that  can  be  analyzed  by  the  wing  and  empennage 
module  is  transmitted  from  the  structural  synthesis/weight 
analysis  overlays  to  the  output  data  processing  overlay  by  w ny 
of  mass  storage  file  1,  records  184  through  189.  Subroutine 
TB0PT,  overlay  (9,0),  for  metallic  designs,  and  subroutine 
ATB0PT,  overlay  (18,0),  for  advanced  composite  designs,  create 
these  records  at  the  conclusion  of  the  final  iteration  pass 
for  each  gross  weight.  Array  TSS  is  used  during  the  lata 
processing  operations  by  these  subroutines. 

TVro  weight  suninary  data  sets  are  created  for  each  gross 
weight  ••  one  containing  "fixed  surface"  data  and  the  other 
containing  variable -sweep  surface  data,  including  pivot  struc- 
ture summary  data  and  "fixed  structure"  weight  increments. 

Each  set  is  stored  in  consecutive  records  on  mass  storage 
file  1;  records  184,  185,  and  186  for  gross  weight  1,  2,  and 
3 "fixed  surface"  data  sets  and  records  187,  188,  and  189  for 
gross  weight  1,  2,  and  3 variable-sweep  data  sets.  The  data 
sets  are  recreated  in  array  CD,  locations  400  through  699  and 
800  through  1099,  by  subroutine  V0DATA  in  overlay  (17,0)  and 
used  by  subroutine  PRTD  to  create  array  TS  data  during  final 
data  processing  of  module  outputs. 

The  first  data  set  is  created  from  arrays  TWT  and  TSS,  which 
contain  weight  suninary  information  for  the  surface  outer-panel 
components  and  center- section  as  computed  by  subroutines  WTCAL 
and  CSECW.  The  second  data  set  is  created  from  the  output 
information  of  subroutine  DLPVT  stored  in  arrays  TWT  and  TSS. 

Array  TSS  is  set  to  0.0  values  before  data  processing  for  each 
set  is  initiated,  ^ray  locations  used  for  storage  or  center- 
section  and  variable -sweep  subsets  will  contain  0.0  values  if 
these  structures  are  not  analyzed.  Records  184  through  189 
will  also  contain  0.0  values  for  gross  weight  points  not 
analyzed.  These  records  are  initialized  to  0.0  values  by 
subroutine  PR0G,  overlay  (9,0),  or  ACPR0G,  overlay  (18,0). 

The  two  versions  of  array  TSS  are  described  in  the  following  in 
separate  blocks.  All  weights  are  computed  in  terns  of  pounds 
per  air  vehicle  values. 
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TABU:  256.  TSS  ARRAY,  TOTAL  WRIGHT  SUMMARY  DATA, 
SUBROUTINES  TB0PT  AND  ATB0PT  ( (X)NT) 


Array 

! Location 
1 

Description 

Source 

Ihe  "fL\ed  surface"  data  set  is  described  in  the  following.  Locations  1 

through  50  contain  outer-panel  data  derived  from  array  TWT  (Table  230J. 
Locations  51  through  100  contain  center- sect  ion  data  from  the  subroutine 


CSIiGW  output  data  version  of  array  TSS. 

1 

£l\L,  total  torque-box  weight. 

Timn 

L 

(IW  ) , total  upper  cover  weiglit. 

cov  upr  1 

TUT  (2) 

3 

CIW  ).  , total  lower  cover  weight, 

cov  lwr 

TO’ (3) 

4 

(IMW  ) , total  torque -box  weight  increment  for 

Id  Vr 

flatter  design. 

1UT(4) 

! 

1 

5 

rh'ribi  total  intermediate  rib  or  spar  weight. 

TWT (5)  1 

6 

XWp.,  total  front  spar  weight. 

TO’ (6) 

7 

£W  , total  rear  spar  weigiit. 

1\J 

Twin 

8 

! 

£W  . , total  miscellaneous  structure  and  at  tael  mien  t 

misc 

weight. 

TTVl  (8) 

9 

(IV^kin^upr*  uPPer  cover  skin  weight. 

to  19} 

10 

(IVstr^u )r*  uPPer  cover  stringer  or  cap  weight. 

'nvi'(H)} 

11 

(IV  . , . ) , upper  cover  miscellaneous  skin  weight. 

v misc  skin  upr’  1 1 b 

TTVl  (11) 

12 

(^skin^lwr’  *ower  cover  skin  weight. 

TUT (12} 

15 

^stPlwr’  ^ower  cover  stringer  or  cap  weight. 

TOT  15) 

14 

I 

(W  . , • ),  , lower  cover  miscellaneous  skin  weight, 

misc  skin  lwr  h 

TOI’(14) 

15 

(Wcap)Fs’  front  spar  cap  wei8ht» 

TO!  (15) 

16 

^webW  front  spar  web  weight. 

TTVl  (Id) 

17 

(Wcap)Rs>  rear  spar  caP  weight. 

1TV1  ( 17) 

18 

^wcbVs’  rear  Spar  Web  wciyht* 

TO'(18) 

19 

(4W  . . ) upper  cover  skin  weight  increment  for 

skin' upr  VI-  11  h 

flutter  design. 

TUT  (19) 

; 

20 

1 

I 

WstrVr  VI’’  uppcr  cover  stringer  or  cap  weight 
increment  for  flutter  design. 

nvi  (20) 
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TABLE  236.  TSS  ARRAY,  TOTAL  WEIGHT  SUMARY  DATA, 
SUBROUTINES  TB0PT  AND  ATB0PT  (CONT) 


Array 

Location 

Description 

Source 

21 

(4  W . . . ) upper  cover  miscellaneous  skin 

v misc  skin  upr  VF 

weight  increment  for  flutter  design. 

TWT(21) 

22 

^^skin^lwr  VF*  *ower  cover  skir  weight  increment  for 
flutter  design. 

TWTC22) 

23 

(4Wstr)lwr  yp,  lower  cover  stringer  or  cap  weight 
increment  for  flutter  design. 

TWT(23) 

24 

(4  W . , . ),  lower  cover  miscellaneous  skin 

v misc  skin'lwr  VF* 

increment  for  flutter  design. 

WT(24) 

25 

(4  wrib^VF’  intermediate  rib  or  spar  weight  increment 
for  flutter  design. 

TWT(25) 

26 

(4Wweb)ps  vf’  ^ront  sPar  web  weight  increment  for 
flutter  design. 

TWTf26) 

27 

(4  Wweb)ps  yp»  rear  sPar  web  weight  increment  for 
flutter  design. 

TWT(27) 

28 

(4Watt)VF,  miscellaneous  cover  attachment  weight  for 
flutter  design. 

WT(28) 

29 

(4W  . ) intermediate  rib  or  spar  miscella- 

v misc  rib  VF’  v 

neous  structure  items  weight  increment  for  flutter 

design. 

TWT(29) 

30 

W^ihd*  bulkhead  weight. 

WT(30) 

31 

Wpp,  root  rib  weight. 

TWT(35) 

32 

^caoW  r00t  rib  Cap  wei8ht- 

TWT(36) 

33 

^web^RR’  root  r^b  web  weifiht. 

TWT(37) 

34 

(W  . ) D,  root  rib  miscellaneous  structure  and 

misc  KK 

attachment  weight. 

TWT(38) 

35 

Wshear  ftg*  outer  P^el^to-fuselage  shear- tie  fitting 
weight. 

TWT(39) 

36 

lWcmr._r,  total  surface  weight,  outer- panel  and 

oUKrALb 

center  section. 

TWT(40) 

37 

L Wopnjj  » total  outer- panel  weight. 

TWT(41) 

38 

0.0 

TWT(42) 
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Array 

location 

Rescript  ion 

Source 

39 

rW(,  ^ total  center  section  weight. 

TWT  ( 43 ) 

40 

DW  , total  outer  panel  weight. 

11VTC45J 

41 

£lv'  , total  torque-box  weight. 

Id 

nvTf4f»4 

42 

£H. . , total  leading  edge  weight 

U - 

TWT f 4 7) 

43 

r , total  trailing  edge  weight. 

ll\T(48j 

44 

IK, total  outer  p;iriel  secondary  structure  weight. 

Ml  SI. 

iwrf'19) 

43 

lW.„.p,  total  tip  weight. 

nvTfso) 

40 

LA  It.  _ total  weight  increment  for  J-tail  designs 

1-tail* 

rivi  (5i ) ! 
* 

47 

14  l\',  total  weight  increment  lor  flutter  design. 

IKK  52 ) 

IS 

I4l\  total  weight  increment  for  concentrated  mass 

I1\T|  53 ) 

provisions. 

49 

( L A ''rib^'l  tail*  tota*  wc^lt  increment  of  rib 

TUT  (67) 

structures  for  '1-tail  horizontal  ;md  vertical  tail 
surfaces. 

50 

1 

CI4W  ).r,  _ total  tail  cone  weight  for  T-tail 

cone  I -tail 

1WK70) 

designs. 

51 

IW(.  f total  center  section  weight. 

TSS  (1) 

52 

total  center  section  secondary  structure 

MloL 

TSS (2) 

weight. 

53 

(W  J , upper  cover  weight  for  center  section, 

cov  upr  11 

T SS  f 3 ) 

r 1 

1 

CW  ),  , lower  cones  weight  for  center  section, 

cov  lw 

TSS  (4) 

55 

Iv'ri^,  intermediate  rib  or  spar  weight  for  center 

TSS (5) 

section. 

56 

Wj.g,  front  spar  weight  for  center  section. 

TSS (6) 

57 

^RS’  rear  s*)ar  for  center  section. 

TSS (7) 

58 

W . , miscellaneous  structure  and  attachment  weight 

misc  h 

TSS (8) 

for  center  section. 

50 

(''skin-* upr’  u*^)Cr  covcr  s*^n  weight  for  center  section. 

TSS (9) 

00 

(W  ) , upper  cover  stringer  or  cap  weight  for 

TSS (10) 

center  section. 

_ 
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Array 

Location 

Description 

Source 

61 

(W  . . . ) , upper  cover  miscellaneous  skin  weight 

v misc  skurupr*  w & 

for  center- section. 

TSS(ll) 

62 

(Wskin^iwr*  l°wer  cover  skin  weight  for  center- section. 

TSS(12) 

63 

0Vstr)  iwr*  lower  c°ver  stringer  or  cap  weight  for 
center -sect ion. 

TSS(13) 

64 

(W^isc  ivrr * ^ower  cover  miscellaneous  skin  weight 

for  center -sect  ion. 

TSS (14) 

65 

(Wca  jpg*  front  spar  cap  weight  for  center- section. 

TSS (15) 

66 

^web^FS’  ^ront  sPar  weight  for  center- section. 

TSS (16) 

67 

i 

(W  )DC,  rear  spar  cap  weight  for  center- sect  ion. 

TSS (17) 

68 

^web^RS*  rear  sPar  we^  weig^  f°r  center -sect ion. 

TSS(18) 

69 

C^rib^C/L’  centerl^ne  rib  weight  for  center- section. 

TSS(19) 

70 

Wblhd’  bulkhead  weight  for  center- sect  ion. 

TSS(20) 

71 

0.0 

TSS(21) 

72 

0.0 

TSS(22) 

73 

0.0 

TSS (23) 

74 

0.0 

TSS(24) 

75 

0.0 

TSS(25) 

76 

(Width)j)1/2,  center- sect  ion  box  width  at  side-of-body 
station,  in. 

TSS (26) 

77 

(Width) center-section  box  width  at  centerline,  in. 

TSS(27) 

78 

bj/2,  side-of-body  station,  in. 

TSS (28) 

79 

Dbj^/2*  center -sect ion  depth  as  side-of-body  station,  in. 

TSS(29) 

80 

D r , center -section  depth  at  centerline,  in. 

TSS (30) 

81 

2 

pb^/2,  factor  for  weight  calculation,  lb/in. 

TSS (31) 

82 

(K  )r/l , geometry  factor  for  centerline  rib  cap 
cap  L/ L 

weight. 

TSS (32) 

83 

(^web^C/L*  Seometry  factor  for  centerline  rib  web 
weight. 

TSS (33) 

84 

Kcov*  8eometry  factor  for  center- section  cover  weight. 

TSS (34) 
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TABU:  23d.  TSS  ARRAY,  TOTAL  WITCHT  SUNMARY  DATA, 

siiBRcxrriNi-s  tivht  and  atb0pt  ico.vn 


Array 

Locat ion 

Descript  ion 

Source 

85 

K geometry’  factor  for  center  section  intermediate 

TSS (35) 

rib  or  spar  weight. 

80 

1 

(W  ),./.»  centerline  rib  cap  weight, 
cap  C./L  1 

TSS (50) 

87 

| 

(IV  centerline  rib  web  weight, 

web  (./L* 

TSS (37) 

88 

(W  . ),.,.,  centerline  rib  miscellaneous  weight, 

in* sc  t./L  f 

fSS(38 ) 

80 

(K  . geometry  factor  for  front  and  rear  spar 

m isc  I S/ US’  ' 1 

rss ( 3o ) 

miscellaneous  item  weight. 

00 

*l\  eb^LS/RS*  «comctr>'  ^u'tor  f°i‘  front  and  rear  spar 

1 SS (40 ) 

weight . 

01 

0.0 

TSS | 11) 

02 

0.0 

TSS (42) 

03 

0.0 

TSS (43) 

04 

0.0 

TSS (44) 

05 

0.0 

TSS (4 5) 

00 

0.0 

TSS, 46) 

0“ 

0.0 

TSS (47 ) 

08 

0.0 

TSS (48)  ' 

00 

0.0 

TSS (40) 

100 

0.0 

TSS (50) 

i 

The  variable-sweep  surface  data  set  is  described  in  the  following. 

i 

Loca- 

tions  l through  50  contain  weights  of  outer  panel  torque-box  structures 

to  be  replaced  with  pivot  structures,  derived  from  array  TOT 
(Table  235).  Locations  51  through  75  contain  weights  of  center 

.section  , 

structures  to  be  replaced  with  pivot  structures,  derived  from  the  sub- 
routine DlJVi  output  data  version  of  array  TSS.  Locations  7(>  through  100 

contain  pivot  structure  weight  and  design  data. 

1 

1 

total  torque-box  weight  to  be  deleted. 

TWT(1 ) 

2 

4(£W  J , total  upper  cover  weight  to  be  deleted, 
cov  upr*  1 

TO  12) 

3 

4 (£W  ),  , total  lower  cover  weight  to  be  deleted, 

covlwr*  b 

TO’ (3) 

« 

4(£4W  ) , total  flutter  design  weight  increment 

TOT  (4) 

to  be  deleted. 

5 

4£lV  ..  , total  intermediate  rib  or  spar  weight  to  be 
rib’  * b 

TOT  (5) 



deleted. 
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TABLE  236.  TSS  ARRAY,  TOTAL  WEIGHT  SUMMARY  DATA, 
SUBROUTINES  TB0PT  AND  ATB0PT  (CONT) 


Array 

Location 

Description 

Source 

6 

4XWpg,  total  front  spar  weight  to  be  deleted. 

TWT(6) 

7 

dDWps*  total  rear  spar  weight  to  be  deleted. 

TWT(7) 

8 

dTW  . , total  miscellaneous  structure  and  attach- 

misc' 

ment  weight  to  be  deleted. 

TWT(8) 

9 

^Wskin^upr*  uPPer  cover  ski**  weight  to  be  deleted. 

TWT(9) 

10 

4(Wstr)Upr,  upper  cover  stringer  or  cap  weight  to  be 
deleted. 

TWT(IO) 

11 

d(W  . . . ) , upper  cover  miscellaneous  skin 

v misc  skin'upr* 

weight  to  be  deleted. 

TVT(ll) 

12 

d(Wski  ^iwr’  *ower  cover  skin  weight  to  be  deleted. 

TWT(12) 

13 

dCWstr)i  » lower  cover  stringer  or  cap  weight  to  be 
deleted. 

TWT(13) 

14 

d(Wmisc  s^n)lwr,  lower  cover  miscellaneous  skin 
weight  to  be  deleted. 

TWT(14) 

15 

d(W_  JrC,  front  spar  cap  weight  to  be  deleted. 

Cap  r J 

TWT(15) 

16 

drw^^ps’  ^ront  sPar  web  weight  to  be  deleted. 

TWT(16) 

17 

^^cap^RS’  rear  sPar  ^iS^t  t0  be  deleted. 

TWT(17) 

18 

^^web^RS’  rear  spar  we*8bt  to  be  deleted. 

TWT(18) 

19 

4(4  Wskin^upr  VF’  upper  cover  skin  flutter  ‘ksig*1 
increment  to  be  deleted. 

TWT(19) 

20 

4(4W  ) , upper  cover  stringer  or  cap  flutter 

sxr  upr  vr 

design  increment  to  be  deleted. 

WT(20) 

21 

4(4Wmisc  skin^upr  VF'  upper  cover  miscellaneous  skin 
flutter  design  increment  to  be  deleted. 

TOT(21) 

22 

yp,  lower  cover  skin  flutter  design 
increment  to  be  deleted. 

TWT(22) 

23 

d(4Wstr)lwr  yp,  lower  cover  stringer  or  cap  flutter 
design  increment  to  be  deleted. 

TWT(23) 

24 

A (4W  . , . I,  lower  cover  miscellaneous  skin 

v misc  skin'lwr  VF* 

flutter  design  increment  to  be  deleted. 

TWT(24) 
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TAB  Li;  236.  TSS  ARRAY,  TOTAL  WRIGHT  SUMMARY  DATA, 
SUBROUTINES  TB0PT  AN1)  ATB0PT  (CONT) 


Array 

Location 

Description 

Source 

25 

1 

^vp,  intermediate  rib  or  spar  flutter  design 

TOT  (2  5) 

increment  to  be  deleted. 

26 

4(4  ^we^) j,g  front  spar  web  flutter  design  incre- 

TOT  (26) 

ment  to  be  deleted. 

27 

4(4iv'we^)^g  , rear  spar  web  flutter  design  incre- 

TWT(27) 

ment  to  be  deleted. 

28 

4(4W  ) , miscellaneous  structure  and  attachment 

n\T(28) 

flutter  design  increment  to  be  deleted. 

29 

0.0 

TOT (29) 

30 

4lv'bihd»  bulkhead  weight  to  be  deleted. 

IWT  (30) 

31 

4W  , root  rib  weight  to  be  deleted. 

TO! (31) 

52 

4(1V  root  rib  cap  weight  to  be  deleted, 

cap  RR  * h 

IWT(32) 

33 

4(Wweb)RRi  root  rib  web  weight  to  be  deleted. 

TUT  (33) 

! 54 

4 0V  ■ )nn,  root  rib  miscellaneous  and  attachment 
v misc  RR 

'TO! (34) 

weight  to  be  deleted. 

35 

4W  , root  rib  weight  increment. 
KK 

TOT  (35) 

36 

4 (W  ) , root  rib  cap  weight  increment, 

cap  KK 

TO’!  (36) 

57 

4(W  , )..n,  root  rib  web  weight  increment. 
v web'RR’  45 

TO! (37) 

38 

4(W  • )mi,  root  rib  miscellaneous  and  attacliment 
misc'RR’ 

TOT  (38) 

! 

weight  increment. 

39 

0.0 

TOT  (39) 

40 

0.0 

TOT  (40) 

41 

0.0 

TOf(41) 

42 

0.0 

TOT  (4  2) 

43 

0.0 

TOT  (4  3) 

44 

0.0 

TOT  (44) 

45 

0.0 

TOT (45) 

46 

0.0 

TOT (46) 

47 

0.0 

TOT  (4  7) 

48 

0.0 

TOT  (48) 

49 

0.0 

TOT  (4  9) 

50 

0.0 

TOT  (50) 

51 

4£W^_^,(,,  total  center  section  weight  to  be  deleted. 

TSS(l) 
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TABLE  236.  TSS  ARRAY,  TOTAL  WEIGHT  SUNMARY  DATA, 
SUBROUTINES  TB0PT  AND  ATB0PT  (CONI’) 


Array 

Locat  ion 

I 

Description 

Source 

f 

69 

4(W  center- sect  ion  centerline  rib  weight  to 

rib  C/L  b 

be  deleted. 

TSS  (19) 

"0 

dWbihd*  center- sect  ion  bulkhead  weight  to  be  deleted. 

rssr 

71 

0.0 

TSS^ 

i 72 

0.0 

TSS  (22 

73 

0.0 

TSS  (2 

74 

0.0 

TSS (24 

"5 

0.0 

TSS (2 5) 

76 

0.0 

TSS (26) 

0.0 

TSS (2 7) 

78 

0.0 

TSS (28) 

79 

0.0 

TSS (29) 

80 

0.0 

TSS (30) 

81 

I)'  , couple-arm  for  outboard  lugs,  in. 

TSS (31) 

82 

(M^.  \ ) pivot'  ultimate  bending  moment  at  structural 

reference  line  station  of  the  pivot  centerline, 
in- lb. 

TSS (32) 

83 

Upivot*  line  depth  at  pivot  centerline,  in. 

TSS (33) 

84 

^0BD  lug*  ^oac^  on  outboard  pivot  lugs,  lb. 

TSS (34) 

85 

fjir,  allowable  bearing  stress  for  pivot  bearings,  psi. 

TSS (35) 

86 

Gilpin*  outer-diameter  of  pivot  pin,  in. 

TSS (36) 

87 

I^pin,  ^nner"^^anieter  pivot  pin,  in. 

TSS (37) 

88 

0.0 

TSS (38) 

89 

0.0 

TSS (39) 

90 

0.0 

TSS (40) 

91 

L b’pivot*  total  pivot  structure  weight. 

TSS (41) 

92 

(Wfug) ibd*  inboard  lug  weight. 

TSS (42) 

93 

CWiug)0BD»  outboard  lug  weight. 

TSS (43) 

94 

'Vpin*  i^vot  Pin  w°igbt. 

TSS (44) 

95 

I 

(Wrib)iBD»  inboard  lug-rib  weight. 

TSS (45) 

96 

(W  . ) . miscellaneous  structure  weight  for 

misc  pivot’  e 

pivot. 

TSS (46) 
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TABLE  237.  T0  ARRAY,  SUBROUTINES  TB0PT  AND  CNSTR 


General  information  for  array  T0: 

Blank  common  reference  location  = T (920) 

Array  size  = 40  cells 

Array  T0  contains  metallic  torque -box  optimization  data  created  and 
used  by  subroutines  TB0PT,  overlay  (9,0)  and  CNSTR,  overlay  (10,0), 
during  the  optional  single-value  torque-box  N0S  or  b optimization 
procedure,  specified  by  analysis  control  code  D0PT,  D(1365).  For 
multirib  or  multispar  designs,  an  input  value  of  2 directs  TB0PT  to 
optimize  total  torque -box  weight  for  constant  number  of  stringer  or 
spar  elements,  N0S,  at  all  11  stations;  an  input  value  of  3 causes 
TB0PT  to  optimize  total  torque-box  weight  for  constant  spacings,  b, 
at  each  station.  These  codes  direct  TR0PT  to  pcrfoim  the  optimiza- 
tion when  analysis  pass  counter  N0DW,  ND(56),  equals  3.  T0  array 
data  are  then  created  for  optimum  N0S  or  b selection  between  spec- 
ified minimum  and  maximum  values,  using  subroutine  CNSTR  and 
assuming  constant  design  loads  based  on  the  loads  computed  for 
pass  3.  The  selected  optimum  value  is  kept  constant  for  the  two 
subsequent  passes,  N0PW  - 2 and  1,  but  the  design  loads  are  adjusted 
for  changes  in  torque-box  weight  distribution  and  couple- aims.  T0 
array  data  are  not  created  when  D01T  is  specified  as  0.0  or  1.0, 


Array 

Location 


Description 


Locations  1 through  3 contain  calculated  torque -box  weights  for  the  current 
analysis  point.  Subroutine  CNSTR  sets  up  these  weights  from  results  of 
subroutine  WTCAL  computations  after  all  11  stations  have  been  analyzed. 
Station  J weight  is  derived  from  the  total  surface  weight  siunnnry  data 
set  saved  by  CNSTR  in  TTV (801)  - TW(900)  after  completion  of  analysis  at 
Station  J.  Station  J is  the  analysis  station  specified  in  P(1366) , 
input  data  variable  D0PTJ,  used  to  segment  to  torque-box  into  two  panels 
for  which  calculated  weights  are  saved  in  locations  2 and  3.  The  weight 
summary  for  the  panel  outboard  of  station  J is  printed  by  subroutine 
PRl'A  as  part  of  the  design  summary  output.  Currently,  these  inboard/ 
outboard  panel  data  are  used  for  information  purposes  only,  but  logic 
changes  can  be  made  to  optimize  these  panels  separately  for  N0S  or  b, 
or  to  change  the  type  of  search.  The  input  data  set  default  value  for 
D0PTJ  is  station  6.  However,  if  this  variable  is  specified  as  0.0, 
subroutine  TB0PT  will  assune  station  5 as  the  internal  default  value. 
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TABLE  237.  T0  ARRAY,  SUBROUTINES  TB0PT  AND  CNSTR  (CONT) 


Array 

Location 

Description 

1 

n 

L 

3 

4 

5 

(XWtb) i * total  torque-box  weight  of  current  analysis  point, 
lb/side.  The  optimization  type  is  identified  by  the  value  of 
code  word  I0P1,  ND(82);  2 « number  of  stringer  or  spars, 

3 = stringer  or  spar  spacing.  Location  6 contains  the  current 
value  for  the  search  variable. 

(£WTB)sta(l-JU»  torque-box  weight  of  inboard  panel  between 
root  station  and  station  J,  lb/side. 

torque -box  weight  of  outboard  panel  between 
station  J and  tip  station,  lb/side. 

4Yaib»  structural  span  of  inboard  panel,  distance  between  root 
station  and  station  J along  structural  reference  line,  in. 

A Y\0b , structural  span  of  outboard  panel,  distance  between 
station  J and  tip  station  along  structural  reference  line, 
in. 

Locations  6 through  17  contain  search  variable  and  limits  data  computed 

and  used  by  TB0PT.  Values  are  dependent  upon  torque -box  optimization 

type.  Search  limits  and  intervals  are  determined  from  values  specified 

in  D(1367)  - D(1370),  input  data  array  D0P2,  for  N0S  search  and  D(1371)  - 

D(1374), 

input  data  array  D0P3  for  b search. 

6 

N0S^  or  bi,  search  parameter  value  of  current  point,  computed 
by  TB0PT  and  used  by  CNSTR  at  each  analysis  station. 

7 

Not  used. 

8 

N0Smax  or  bjj^,  maximum  value  for  search  parameter,  set  up  by 
TB0PT  from  D0P2(1)  or  D0P3(1),  value  used  as  the  first 
analysis  point  in  torque-box  optimization. 

9 

NPSjnin  or  ^min*  mini,num  value  for  search  parameter,  set  up  by 
TB0PT  from  D0P2(2)  or  D0P3(2). 

10 

4N0Si  or  Abi,  search  parameter  increment  foi  initial  optimum 
point  search,  set  up  by  TB0PT  from  D0P2(3)  c:  D0P3(3). 

11 

4N0S2  or  Ab2,  search  parameter  increment  for  evaluation  of 
intermediate  points  after  optimum  search  parameter  region 
has  been  found,  set  up  by  TT^PT  from  D0P2(4)  or  D0P3(4). 

12-17 

Not  used 
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TABLE  237.  T0  ARRAY,  SUBROUTINES  TB0PT  AND  CNSTR  (CONCL) 


Array 

Location  Description 

Locations  18  through  24  contain  data  for  search  point  i-1  and  i-2,  saved 
and  used  by  TB0PT. 

18  (EWrB)i-l*  total  torque-box  weight  of  point  N0S^  or  bj.j, 

computed  during  initial  search  using  N0Sj  or  bj,  lb/side. 

19  (£Wtb)  stall -J)  i-1 » torque-box  weight  of  inboard  panel  for 

point  N0Si_i  or  bj-j,  lb/side. 

20  (iWjB)sta(J-ll)  i - 1 » torque-box  weight  of  outboard  panel  for 

point  N0S^-1  or  bj.j,  lb/side. 

21  N0S^_1  or  b^-i,  search  parameter  value  of  point  i-1. 

22  Ni,  search  point  counter,  number  of  primary  and  intermediate 

.points  analyzed. 

23  (XI^pb) i-2*  total  torque-box  weight  of  point  N0Sj-2  or  b^_2, 

lb/side. 

24  N0Si-2  or  b^_2,  search  parameter  value  for  point  i-2. 

25-40  Not  used. 
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